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FINAL REGULATORY ORDER

This final regulatory order consists of the following documents:

Attachment A:

Attachment B:

Attachment C:

Attachment [

Attachment E:

Amendments to the "Caiifornia Certification and Installatien
Procedures for Alternative Fuel Retrofit Systems for Motor
Vehicles Certified for 1994 and Subseguent Model Years®

Amendments to the "California Exhaust Emission Standards and
Test Procedures for Systems Designed to Convert Motor
Vehicles Certified for 1993 and Earlier Model Years to Use
Liquefied Petroleum Gas Fuels”

Amendmen*= tn the "California Exhaust Emission Standards and
Test Procedures for Systems Designed to Convert Motor
Vehicles Certified for 1993 and Earlier Model Years to Use
Alcohol or Alcohol/Gasoline Fuels™: -

Amendmants to Artizle £, Chapter 1, Division 3, Title 13 of
the California Code of Regulations

Amendments to Section 2030 of Chapter 5
Amerdments to Section 202! of Chapter 5

Section 1956.9 Cpticnal Exhaust Emissions Standards for
Petrcfitted hzavy-Duty Engines




ATTACHMENT A

MODIFICATIONS TO THE
'CALIFORNIA CERTIFICATION AND INSTALLATION PROCEDURES
FOR ALTERNATIVE FUEL RETROFIT SYSTEMS FOR MOTOR VEHICLES
CERTIFIED FOR 1994 AND SUBSEQUENT MODEL YEARS®
AS DECIDED AT THE BOARD HEARING ON JULY 27, 1995




State of Calffornia
AIR RESOURCES BOARD

CALIFORNIA CERTIFICATION AND INSTALLATION PROCEDURES
FOR ALTERNATIVE FUEL RETROFIT SYSTEMS FOR MOTOR VEMICLES
CERTIFIED FOR 1994 AND SUBSEQUENT MODEL YEARS

AND FOR ALL MODEL YEAR MOTOR V§HIC%; RETROFIT SYSTEMS
CERTIFTED FOR EMISSION REDUCTION CREDIT

Adopted: " Marcn 11, 1993
Amended: April 26, 1995
Amended: November 21, 1995

Nete: Changes approved by the Board on July 27, 1995, are indicated by
strike-out (deletion) and underline (addition).
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California Certification and Insta11afion Procedures
for Alternative Fuel Retrofit Systems for Motor Vehicles
Certified for 1994 and Subsequent Model Years

; £

Cortified far Poiseioc Rogiction Lo

APPLICABILITY

(2)

(b)

‘Subsequent Model Years

"Certification and Installation Procedures for Alternative Fuel
Retrofit Systems for Motor Vehicles Certified for 199{ and

" (“these Procedures”) apply to
alternative fuel retrofit systems designed for installation on
gasoline- or diesel-fueled light-, medium-, and heavy-duty_motor

vehicles for 1994 and subsequent’ model yearsifgnq_gljg:n314xg_£ugl_
systems fo be ysed for generating emissjon reduction credits

Leqgardless of mode] vear (MY) or fuel ysed,

Only these Procedures shall be used to certify a retrofit system
for installation on a transitional low-emission vehicle ("TLEVY"),
low-emission vehicle (“LEV"), or ultra-low-emission vehicle
("ULEV") or to certify a retrofit system designed to convert a
vehicle to TLEV, LEV, or ULEV emission standards (as defined in
Section 1960.1, Title 13, CCR).

Each manufacturer shall certify & minimum of 15 percent of 1984, 55
percent of 198§, ii_ngc;gnt_ni_Jﬂﬂﬁd_and‘100 percent of 19967 _and
subsequent model year engine family retrofit systemg according to

~‘the requirements of these Procedures

- “"California Exhaust Emission Standards and Test
Procedures for Systems Designed to Convert Motor Yehicles Certified
for 1993 and Earlier Model Years to Use Liquefied Petroleum Gas or
Natural Gas Fuels,* (for certifying liquefied petroleum gas or
natural gas retrofit systems) and "California Exhaust Emission
Standards and Test Procedures for Systems Designed to Convert Motor
Vehicles Certified for 1993 and Earlier Model] Years to Use Alcohol
or Alcohol/Gasoline Fuels” (for certifying alcoho? and
alcohol/gasoline retrofit systems) shall be used to certify the
remaining percentage of 1994, 1995  and 19986 model year engine
family systems and 1993 and prior model year engine family systems,
except as provided in paragraph 1.(b)
shall he determined from the total number of retrofit systems

r

certified apnd shall be met prior to the end of the next espective
calendar year,




tb}

{e) A retrofit system manufacturer may as an option use these
Procedures to certify non-credit generating alternative fuel
retrofit systems designed for installation on pre-1994 model year
gasoline- or diesel-fueled light-, medium-, and heavy-duty motor
vehicles, with the following addition: the Executive Officer may
order 25,000 mile-'durability vehicle testing for alternative fuel
retrofit systems designed for installation on pre-1994 model year
vehicles which include hardware or components other than the fuel
conversion system as part of the overa]] retrofit system.

el

(f) A certification for an alternative fuel retrofit §y§§§m 1ssued
‘pursuant to these Procedures shall have the effect of a
certification of an alternative fuel retrofit system pursuant to

Health and Safety Code Section 43006y. A certification for

retrofit equipment utilizing any fuel, issued pursuant to these
regulations. ardshall alsehave the effect of an exemption issued
pursuant to Vehicle Code Sections #27156 and 38395.

DEFINITIONS

"Alternative fuel” refers to liquefied petroleum gas, natural gas,
alcohol and alcohol/gasoline fuels.

An “alternative fuel retrofit system" er “retrefit system-is a package
of fuel, ignition, emission control, and engine components that are
modified, removed, or added during the process of modifying a motor

vehicle to opergte on an alternative fuel.__Such systems can be

option i i

onv io 1* _me i r

"Drijveability"” of a vehicle refers to the smooth delivery of power, as
demanded by the driver. Typical causes of driveability degradation are
rough idling, misfiring, surging, hesitation, or insufficient power.
Conversion from gasoline to gaseous fuels usually entails a loss of
volumetric efficiency, resulting in some power loss. Normal power loss
shall not be considered to be driveability degradation.

"Du fuel" refers to a refrofi em_whi ili n
alternat] fuel and nventional 1 withou rther hardwar
changeov required.

"Installer"” refers to a person who installs alternative fuel or credit-
generating conventional fuel retrofit systems on motor vehicles.
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"Retrofit system manufacturer® or "manufacturer” refers to a person who
manufactures or assembles an alternative fuel it-generaty

conventional fuel retrofit system for sale in California and requests
or is granted the Executive Order certifying the alternative fuel or

credit-generating convenfjopal fyel retrofit system.

For purposes of these Procedures “useful life" is the duratjon,
expressed in miles, of the longest durability period for the new
vehicie or engine emission standards to which the vehicle or engine
family was certified. (This is typically 50,000 miles for light-duty
vehicles. However, as of the 1993 model year, a phase-in of new, more
stringent, light-duty standards with 100,000 mile useful life
requirements will begin.) :

GENERAL REQUIREMENTS
(a) Product Specifications:

In addition to ail other standards or requirements imposed, the
following general requirements shall apply to all alternative fue]
redit- rati i retrofit systems to be
certified for installation on California-certified gasoline or

diesei-fueled motor vehicles:

(i) Alternative fuel retrofit systems for gaseous fuels shall be
equipped with a lockoff valve, actuated by an electrical or
vacuum signal, preventing delivery of fuel to the carburetor,

.or fuel injection system, while the engine is shut down.

- (11) The driveability of a vehicle equipped with a retrofit system
- shall not be degraded in such a way as to encourage consumer

tampering. To verify that the driveability.of a retrofitted
vehicle is acceptable, the Executive Officer may require that
an independent laboratory evaluate driveability. The Executive
Officer’s determination that driveability must be evaluated
shall be based on an engineering evaluation of the retrofit
system described in the application for certification or on
reports or observations that retrofit systems similar in design
to the system for which certification is sought have caused
driveability degradation. The cost of this evaluation shall be
borne by the applicant.

(ii7) If the vehicle to be retrofitted was certified with an on-board

diagnostic (0BD) system pursuant to Section 1968 or 1968.1,
Title 13, California Code of Regulations (CCR), the proper
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function of the on-board diagnostic system shall not be
impaired as a result of the installation and operation of the
alternative fuel or credit-generating copventional fuel
retrofit system. This requirement may necessitate modification
of the 0BD system to prevent it from stering erroneous trouble
codes (e.g., storing a code signifying faulty operation of the
evaporative canister purge valve because the evaporative
emission control system has been removed). Al1 modifications
to 0BD components, programming or wiring, must be fully
specified as parts of the retrofit system. If the retrofit
system includes modifications to.the OBD system, the applicant
must submit an analysis showing that these modifications will
not adversely affect 0UBD performance. Notwithstanding, for
1998 and previous model year vehicles, retrofit system
manufacturers may request Executive Officer approval to disable
specific on-board diagnostic monitoring strategies for which
menitoring may not be reliable with respect to the use of
alternative fuels (e.g., oxygen sensor response rate checks).
The manufacturer shall submit data and/or an engineering
evaluation to justify the ‘request.

(iv) With the exception of idle speed control and throttle position
control, no component or calibration of the fuel system that
could affect emission performance shall be adjustable by the
system installer or the vehicle's user.

(b) Emission Control Labels:

"California Motor Vehicle Emission Control Label Specifications,”
incorporated by reference in Title 13, CCR, Section 1965, shall
apply to installations of alternative fuel or it- rati
conventional fuel retrofit systems, with the follewing additions:

(i) The retrofit system manufacturer shall provide a supplemental
Emission Control Information label, which shail be affixed in a
permanent manner to each retrofitted vehicle, in a location
adjacent to the original Emission Control Information Label.
If the supplemental label cannot be placed adjacent to the

-original label, it shall be placed in a location where it can
be seen by a person viewing the original label.

(11) The supplemental Tabel shall elearly state that the vehicle has
been equipped with ar altermatvie fuel reterfit sysiem desigred
te aldew it to eperate om a fuel ether thar gaselinme er diesel;
and shald identify the fuelfs> which the vehicle is designed ts
ese- The Jabedshall show the vehicle model year; the Executive
Order number certifying the retrofit system; the retrofit system
manufacturer's name, address, and telephone number; and shall
state that the retrofitted vehicle complies with California
emission requirements. If the retrofit system has been .
certified as being capable of converting the vehicle into a Lier
1. TLEV, LEY, or ULEV, the label shall prominently dispiay the
title, “Tier 1 Vehicle." "Transitional Low-Emission Vehicle,"
“Low-Emission Vehicle," or "Ultra-Low-Emission Vehicle," as
appropriate. If the retrofit svstem has been certified for
credit-gengration use on a heavv-duty vehicle, the label will
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The label
shall also 1ist any original parts that were removed during
installation of the retrofit system, as well as any changes in
tune-up specifications required for the retrofit system. 1In
addition, the label shall show the instailer's name, address,
and telephone number; the date on which the retrofit system was
installed; and the mileage (retrofitted vehicle odometer
read1ng) and date at which the retrofit system warranty expires.
It is not necessary for emissien control labels installed with

retrofit systems to be machine readabie The supplemental Jabel

(ii1) The retrofit system manufacturer shall provide a vacuum hose -
routing diagram for each ;J;g:nsxgxg_iugl_retrof1t system sold,

hose routing., The vacuum hose routing diagram shall be placed
underhood in & permanent manner at a visible and accessible
location and shall show modifications to the original vacuum
system.

(c) Owner's Manuals:

Each retrofit system installed shall include an owner's manual
containing at least the following information:

(1) a brief description of the retrofit system, inciuding major
components and their theory of operation;

(i) the correct refueling procedure for alternative fuel retrofits;

(iii) a listing of necessary service and service intervals, as well as
tune-up data, which differ from the service requirements
specified by the vehicie's or engine's original manufacturer;

(iv) the name, address, and phone number of the installer, as well as
a 1ist of the names, addresses, and phone numbers of the major
dealers in California who supply parts for, or serv1ce the
retrofit system; and

(v) warranty information.
(d) Manufacturer Recordkeeping Requirement:

Manufacturers of retrofit systems shall maintain a record of the
vehicle identification numbers and California license plate numbers
of those vehicles on which their product has been installed. As
part of this record, manufacturers shall identify the installation
date and the certification number of those systems installed on
each vehicle and shall identify the vehicles' owners at the time of
installation, including the owners' current addresses and phone
numbers at the time of installiation. The retrofit system
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(e)

manufacturer shall supply a copy of all insta!lat1on information to
the Executive Officer upon reguest.

Instalier Recordkeeping Requirement:
Installers of retrofit systems shall maintain a record as specified

in paragraph 3(d) ‘and shall provide this information to retrofit
system manufacturers upon request.

REQUEST FOR CERTIFICATION

(2)

(b)

(c)

A request for cert1f1cation of an a]ternatwve fuel or credit-

retrofit system may be submitted by an
authorized representative of the retrofit system manufacturer
intending to offer the retrofit system for sale or installation in
the State of California. -

A separate request shall be required for esach model year, even
though the emission standards for certifying new vehicles may be
the same for consecutive model years. The request shall include
all test data and other information required pursuant to these
Procedures, except where other provisions of these Procedures allow
carry-over or carry-across of test data from an engine family to
the engine family(ies) for which certification is sought.
Procedures governing carry-over and carry-across are discussed
under paragraph 6, “Approval.“

The request for certification shall be submitted in writing, s1gned
by an authorized representative of the retrofit system
manufacturer, and shall include the following:

(i) Identification and description of the engine families for which
the retrofit system to be certified is designed; the emissien
standards applicable to those engine families: and if
applicable, a statement that the retrofit system is designed
[A] to convert conventional vehicles into either TLEVs, LEVs or
ULEYs, [B] to convert a TLEV into either an LEV or ULEY, er -
[C] to convert an LEV into a ULEV. _[D] to convert 1994 or

earlier model vear vehicles jnto Tjer 1 Vehicles. or [E] to

convert heavv-duty vehicles for emissjon reduction credit. For
[E] include the credit standard(s) proposed for certification
MMMMMM
Heavy-Dutv Engines", as contained in Section 1956.9, Title 13.
California Code of Requlations.

(11) A complete description of the alternative fuel retrofit system,
1nc1ud1ng details of the carburetor, mixer, regulator,
vaporizer, or fuel injection system; the feedback mixture
control system (if applicable), part number(s), calibration
data, hose routing, specifications for the fuel tank, and
pressure regulator; a sample of the emission control label as
specified in 3.(b); a sample of the warranty statement as
specified in 9(a) and (b); and all necessary modifications to

the engine, emission control system, or other parts of the
vehicle.
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(iii)

(iv)

Procedures for installing and maintaining the retrofit system,
including tune-up specifications and discussion of any special
tools or techniques required for proper installation,
maintenance, or operation. :

An agreement to supply the Air Resources Board, within 45
calendar days of the Executive Officer's request, with any one
or more of the vehicles used for certification testing, or to
provide Air Resources Board personnel with the egquipment to
~inspect and test such vehicles at the applicant's facility, if
requested by the Executive Officer.

{vii) Eor conventional fuel rgtrofits for credit-generation, the

components of the retrofijt svstem and part number(s),

5.  TEST PROCEDURES

(a)'Description of Yehicle Cateqories:

For the purposes of these certification Procedures, the motor
vehicle fleet is divided into three major categories:

1.

II.

I1I.

Passenger cars, light-duty trucks, and medium-duty vehicles as
defined in “California Exhaust Emission Standards and Test
Procedures for 1988 and Subsequent Model Passenger Cars, Light-
Duty Trucks, and Medium-Duty Yehicles"” (as incorporated by
reference in Section 1960.1, Title 13, CCR), which were
certified to an exhaust emission standard based on a chassis-
dynamometer test procedure;

Vehicles with gross vehicle weight ratings less than or equal
to 14,000 Ybs and not originally certified to a chassis '
dynamometer-based exhaust emission standard; and

Vehicles with gross vehicle weight ratings greater than 14,000
1bs.

(b) Test Procedures for Yehicles in Category I:

Yehicles in Category I mav certify under these provisions. or under
the alternate test procedures given in E(q),
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For vehicles in Category 1, the emission standards and test
procedures set forth in the “Califernia Exhaust Emission Standards
and Test Procedures for 1988 and Subsequent Model Passenger Cars,
Light-Duty Trucks, and Medium-Duty Vehicles” also apply to the

certification of alternative fuel gr credif-generating conventionaj
fuel retrofit systems, with the following exceptions:

() The applicable emission standards shall be at least as
stringent as the emission standards applicable to the engine
- families for which the retrofit systems to be certified are
designed. Eor credit-generation. the appticable emission

1 i rdgs. =
- i ifi r i i i

stendards for the fwo fuels shall be no more than one tier
apart, In addition, vehicles retrofitted to operate on a given
alternative fuel shall alse be subject to any additional
emission standards applicable to new motor vehicles that are
designed to cperate on the alternative fuel, and that are of
the model year and vehicle class for which certification is
sought. A maximum of one emission-data vehicle per engine
family for which certification is sought shall be reguired.
Where durability testing is required, a bench-test vehicle may
be substituted for & durability vehicie and may also be
considered an emission-data vehicle. Prior to the commencement
of testing, the choice of durability vehicle or bench-test
vehicle, emission-data vehicie{s) and engine(s) must be
approved by the Executive Officer as being representative of
the range of engine families for which certification is sought.

{ii) For the purpose of applying the provisions of the “California
Exhaust Emission Standards and Test Procedures for 1988 and
Subsequent Model Passenger Cars, Light-Duty Trucks, and Medium-
Duty Vehicles" to certification testing of alternative fuel or_
credit-generating conventijopal fyel retrofit systems, test
vehicles equipped with an alternative fuel - i
conventiopal fyel retrofit system shall be assumed to have zero
miles of mileage accumulation at the time that the retrofit
system is installed. Mileage may be subsequently accumulated
by driving the vehicle on the road, following a typical
suburban route, or on a chassis dynamometer using the
Automobile Manufacturer's Association mileage accumulation

cycle (40 C.F.R., Part 86, Appendix IV, as adopted January 28,
1877).

(i111) Vehicle mileage accumulation on a durability vehicle or bench
aging of retrofit system components shall be conducted to
determine deterioration factors. Prior to the commencement of
any emission or bench aging, the applicant's test plan must be
approved by the Executive Officer. Approval of the test pian
shall be contingent upon a demonstration by the applicant that

bench aging produces deterioration factors at least as great as
durability vehicle testing.

(iv) Bench aging conducted in lieu of vehicle mileage accumulation
shall be conducted for a period of time such that the resulting
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(v)

(vi)

(vii)

deterioration of the retrofit system is equivalent tc that
which would occur during durability vehicle mileage
accumulation over a mileage equal to the useful Jife of the
vehicle.

Vehicle mileage accumulation on a durability vehicie shall be
performed in conjunction with emission testing. Before
beginning vehicle mileage accumulation of the retrefit system,
the system shall be installed on the durability vehicle, the
vehicle shall be driven 4 000 + 100 miies and then tested. An
- thevehicie shall be tested using the
alternative fuel. A dual-fuel retroflt system shall be
emission tested using each fuel that it is capable of operating
on. At the conclusion of vehicle mileage accumulation, a
second emission test or series of tests shall be performed.
Alternatively, if bench aging is used to determine
deterijoration factors, then bench aging shall be performed in
conjunction with emission testing of a bench-test vehicie.
Before beginning bench aging of the retrofit system, it shall
be installed on the bench-test vehicle, the vehicle shall be
driven for 4,000 + 100 miles, and the vehicle shall then be
emission tested_ﬂiﬁmm_tuﬂ_uiuﬁ.ts_mm_b.uﬁ_tﬂ_
using the alternative fuel. A dual-fuel retrofit system shall
be emission tested using each fuel that it is capabie of
operating oen. After the emission tests are completed, the
retrofit system shall be removed from the vehicle and subjected
to bench aging. At the conclusion of bench aging, the retrofit
system shall be reinstalied on the bench-test vehicle, and a
second emission test or series of tests shall be performed.

For exhaust emissions of each regulated poliutant measured
during the vehicle mileage accumulation or bench-test
procedure, a deterioration factor shall be calculated by
dividing the emission rate obtained during the second emission
test by that obtained during the first. If the resulting
quotient is less than one, the deterioration factor shall be
assigned a value of one. The deterioration constant for
evaporative emissions shall be calculated by subtracting the
evaporative emissions found during the first emission test from
those found during the second test. If the resulting
difference is less than zero, the deterioration constant shall
be assigned 2 vaiue of zero.

Choices of vehicle models. engines, and transmissions for use
in emission-data vehicies shall be approved by the Executive
Officer as being representative of the engine families for
which certification is sought, prier to the commencement of
testing Following installation of the retrofit system, the
emission-data vehicle shall be driven 4,000 + 100 miles to
stabilize emission rates. After the specified mileage has been
accumulated, the emission-data vehicles' exhaust and
evaporative emissions, where applicable, shall be tested, using
the appropriate procedure as set forth in "California Exhaust .
Emission Standards and Test Procedures for 1988 and Subsequent
Model Passenger Cars, Light-Duty Trutks, and Medium-Duty
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Vehicles.” Dual fuel vehicles shall be emission tested using
each fuel that the vehicle is capable of operating on.

(viii) The deteriorated emissions of emission-data vehicles shall be
calculated using the detericration factors and constants found
during vehicle mileage accumulation or bench testing. The
useful life exhaust emission values are defined as the product
of each emission value at 4,000 miles times the corresponding
deterioration factor. For evaporative emissions, the
certification emission value is -equal to .the sum of the
emissions measured at, or extrapotated to 4,000 miles, plus the
deterioration constant. The durability vehicle, bench-test
vehicle, and all emission-data vehicles shall meet the
applicable new vehicle useful 1ife emission standards, as well
as all applicable emissicn standards for intermediate mileage
levels, for the vehicles’' model year-and fuel type(s).

(c) Test Procedures for Vehicles in Category II_Not Being Certified for
Credit-Generation Purposes: .
Vehicles in Catsgorv IT not being certified for cradit may certify
given in 5{q),

For durability, bench-test and emission-data vehicles in Category
11, test vehicles shall have accumulated a total mileage greater
than 4,000 miles and less than 10,000 miles with the original fuel
system, prior to emission testing. If the manufacturer chooses to
use the option as described in 1¢b3 (e) for pre-1994 model year
vehicles, then the 10,000 mile limit shall not be applicable. A
test vehicle's engine and emission control system shall be equipped
and calibrated as certified. The vehicle shail then be tested for
exhaust and, if applicable, evaporative emissions using the test
procedures set forth in the "California Exhaust Emission Standards
and Test Procedures for 1988 and Subsequent Model Passenger Cars,
Light-Duty Trucks, and Medium-Duty Vehicles". The inertia weight
setting shall be equal to the average of the vehicle's curb weight
and gross vehicle weight rating and road load horsepower based on
the frontal area of the vehicle without modifications, as
determined in "California Exhaust Emission Standards and Test
Procedures for 1988 and Subsequent Model Passenger Cars, Light-Duty
Trucks, and Medium-Duty Vehicles," Section 9.b. The test results
shall be defined as the baseline emission rates. After the

baseline emission rates have been measured, the retrofit system |
shall be installed.

(1) The procedures cutlined in paragraphs 5{b)(iii) through
5(b)(vi) shall be used with the following modifications:
"useful 1ife" shall equal 12C,000 miles for vehicles in
Category II; the durability ¢r bench-test vehicle's emission
rates of regulated pollutants measured at 4,000 + 100 miles
atter the installation of the retrofit system shall not exceed
1.10 times the baseline rates; the deterioratec exhaus:
emissions of requlated poliutanis prejected to 120,000 miles
shall not exceed 1.3 times the baseline emissiens; and the
detariorated evapcrative emissions of regulated pollutants
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projected to 120,000 miles shall not exceed the baseline
emissions plus 0.5 grams.

(i1) When the Executive Officer determines that deterioration

' factors determined in paragraph 5(c)(i) may be carriad across
or carried over to other engine families in Category II, the
representative emission-data vehicles shall be tested as
specified in paragraph 5{(b)(vii). Emission rates measured at
4,000 + 100 miles after installation of the retrofit system
shall not exceed 1.10 times the vehicles' baseline rates.

(d) Test Procedures for Vehicles in Catego.ry IIT_Not Being Certified
for Credit-Generation Purposes: :

Vehic] in Cat 111 not bei tified § it Lif
undgn ;ngsg n:g!j;jgnsl Qr undgr ;hg gltggn;:g ;g;; prg;gguggs

: in 6(g)
Applicants requesting certification for retrofit systems for yse in
Category III vehicles shall submit a test plan wiilizimg eight mede
ehassis dyramemeter testin ject i fficer'
approval, to verify that the retrofit system will not cause excess
emissions from enginé families for which certification is sought.
Test vehicles shall have accumulated a total mileage greater than
4,000 miles and Jess tham 105030 mi3es with the original fue)
system prior to emission testing. If the manufacturer shceses Lie
Wse the eption as described in 1{b}_for pre-1594 medel year
veRiglesy themn the 16:000 mile limit shall me: be applicabler A
test vehicle's engine and emission control system shall be equipped
and calibrated as certified. The vehicle shall then be tested for
exhaust emissions using the eight mode ehassis dynamemeier test ag
specified in the test plan. The test result shall be defined as
the baseline emission rate. After the baseline emission rate has
been measured, the retrofit system shall be installed. Emission
rates shall then be measured at 4,000 + 100 miles after
installation ¢f the retrofit system using the eight mede ehassis
dynamemeter test specified in the test ptan. -

£+3 Subjeet te the Exeeutive Gfficer’s approval of the applicaniis
test plan prier te commencing testingy testing wiilizing
precedures ether tham the eight mede ehassis dynamemeter test
shall be allewed: : '

(i) Emission testing shall be conducted to cdetermine exhaust
emission rates of carbon monoxide and the sum of non-methane

hydrocarbons plus nitrogen oxides. Emissions shall not exceed
1.10 times the baseline rates. '

(i1%) The procedures cutlined in paragraphs S(b)(iii) through
S(b}(vi) shall be used with the following modifications:
"useful life" shall equal 180,000 miles for vehicles in
Category III; the durability cr bench-tast vehicie's emission
rates of CO, and the sum of nomn-methane hydrocarbens plus NOx
measured at 4,000 + 100 miles shall nct exceed 1.10 times the
baseline rates; the deteriorated exhaus: smissions projected to

180,000 miles shall not excaed 1.3 times the basaline
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emissions; and, the deteriorated evaporative emissions
projected to 180,000 miles shall not exceed baseline emissions
plus 0.5 grams. For the purposes of this section, the
evaporative baseline emissions shall be estimated by the
manufacturer based on good engineering principles and judgment.
The manufacturer's test plan shall specify the evaporative
baseline emissions estimate anc describe how this estimate was
derived.

(4viii) The Executive Officer may allow carry-across of durability data
from certification bench testing of retrofit systems designed
for vehicles in Categories I or II to Category III retrofit
system applications, if the Executive Officer determines that
the carry-across durability data will adequately represent the
durability performance of the retrofit system to be certified.

(iv) Applicants requesting certification for retrofit systems
designed to allow Category III vehicles to operate on an
alternative fuel in addition to diesel fuel shall conduct smoke
opacity testing on the emission-data vehicle(s) utilizing the
peak smocke opacity standards and procedures set forth in
"Heavy-Duty Diesel Vehicle Smoke Opacity Test Procedure,” as
incorperated by reference in Title 13, CCR, Section 2182.
Smoke cpacity testing shall be conducted using each fuel that
the retrofitted vehicle is designed to operate on. The
applicable peak smoke opacity standard shall be that set for
the model year for which certification is sought.

(v#) The selection of duty cycle(s) and all other aspects of the
test procedure shall be subject to approval by the Executive °
Officer, and emission testing shall commence only after the
Executive Qfficer has approved the test plan. The Executive
Order shall be issued following review of the test data and
determination that they meet the criteria specified in the test
plan.

Lgi ]gsI'Ergggdurgs for Vehiclies jn Category IT Certified for Emission
Red ; Credil

hi n r r jad for i r ign
isi r 1tern 1 iven in

Ihe procedures outlined in paragraphs S(c)(j) and (i) shall be

used with the following modifications;

(i) rtifi ion for it-generation pyr 1
on_the retrofitted engine svstem, ytilizing an engine

ynamomet n_the j vehijcl pination.
The test orocedure ysed shall pe the same procedure ysed to
gce-~fify the engine family wher new,

(ii) Emissions for anv pollytarnt shall not exceed the baseline rate
by _meore than f r of 1.10. 1in issions for pre-
post-retrofit comparison pyracsas will be the certification

~emission levels determined during the original engine family

gertiTication, excent:
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I[a] Mwuﬂlm:nr_mmmum
u:m_munn_hu.e_ﬂu_mumﬂm_glm_
determined dyring the new engine family certification

process shall be 0.6 cram/bhp-hr
[B] Formaldehyde emissions from anmyv 1993 and earljer model
i aratinc on thanol- or nol- g
‘ W ca | r r
] e E v 1954
] i ] n 1-_or 1-
1 r W hy
el r

gertification lavals are not avajlabje, the HC and NOY
baseline standards will be pro-rated by the HC and NOY

ii9) MMMLM.&WL

wwwmmw_
Deteriorated exhaust emissions orojected to the useful Jife
shall not exceed the paseline rate by more than 3 factor of
1.30, except for the pellutant(s) for which credits will be
generated, which will not exceed the credit standard declared
on the certification application as reguired uynder 4(c)(i),

Lhe ysefy] life shall not exceed baseline emissions,

,[‘il Jest Procedures for Vehicles in Category IIT Certified for Emission
Reduct for Creai

Yehicles in Catecory ITI certified for emission reduction credit
may use these provisions, or the alternate test plan as given in

Ihe procedyres oytlined jn paragranhs B(d)}(i) throyah (v} shall be
liﬂ_'i.th_t.b.e medifications listec in S{e)( i) throuah B{e){iii).

{g) Alternate Test Procedure for Vehiclee in Categorv I, or for

Vehigles in Catsgories IT, or ITT Not Reing Certified for Credit
Generation Purpoges

The manufacturer shall sybmit data frem dyranilitv tecting

n a ha te r reg ysed in_new vehicle or engine

ggrt?f!c;twn The de*eriora;gg ysefyl 1ife emission Jlevels shall

Ele emigsion standards for wehicles or engines of

that mode vear end fuel fvpe, The Executive Officer mav cartify
ihe refrofit system based on review pf the =~yrahility




(iii)

erigration f r The m 11 mit

data that shows similar perfor mg ce gharacter1s*1cs betwean

the retrofifted vehicle or engine and the origingl

equipment manufactyrer vehicie or engine. The manufactyrer

} i howi ility of th
i v fact r shall al mi
1 aceribi adyp- Wi d
valijga [ Tohi within

vears, The manufacturer ngxvgd dgtg ioration fggtg rs_ang

‘the toct plan must be reviewed and aporoved by the

: Lol ‘
The retrofit system shall be installed on the test vehicle

ari 1 i
™ n : , Ticabl w

engine emission standards,
Following i fi i f

{iv)

will conduyct engine aging. sither in-use or on a
dvnamemeter, according to the specified tes* plan.
igs i i ratrofi
i i i I r
tif i ilv w W ior
life smissions based on_dyrabiljty testing shall meet the
\Ki w r i isg i
Lhat vehicle model, The m

e manyfacturer shall submit test
dafa to verify the derived deterioration facters within two

years of certificatijon of the retrofit system,

Vehicles in Category III myst meet _the requirements of
S{difiii} and 5{di(iv).

{h) 5ljg;njjg_Test P~ccedure for Yehicles 1n Category II or Cateqorw

rtifi for neration

The orocedurss outlined im 5(g) shall be ysed. with thg_fol1OW1nc

modificaticns:

(1) The manufacturer shall alse meﬂt the requirements in
Sfe)(i) and S{e}(ii},

{ii}  Deteriorated ysefyl life emissions based en durability

f2sting shall not excees the or1u1nal equicment
manyfacturor encine ¢gerti<icaion emissions ievel by more
fhan 3 factor of 1.30, excen: for the pollutant{s) for
which cradits will be ger~aratad which will not excesd *he

credis standard declareg on the certification anclication




25 reguired under 4(c)(j), The deterigratsd evangrative

exceed baseline emjssions.

6. APPROVAL
{a) Issuance of Executive Orders:

If, after reviewing the test data and other information submitted
by the retrofit system manufacturer, the Executive Officer
determines that the retrofit system meets .the -applicable emission
standards or the criteria of an approved test plan, as applicable,
an Executive Order shall be issued certifying the retrofit system
for sale and installation on vehicles in the engine families
specified in the application. The Executive Order shall specify,
if applicable, that the retrofit system is certified as [A]
converting a conventional motor vehicie “into a TLEV, LEV or ULEY,
[B] converting a TLEV into a LEY or ULEY, er[C] converting a LEV
into a ULEV r Ve i i

(b) Carry-Over and Carry-Across:

i) Carry-over of emission test data from the previous model
year to the following model year will be allowed, if the
Executive Officer determines that the carry-over data will
adequately represent the emissions performance of the
retrofit system to be certified.Carry-across to similar
engine families will also be allowed.

ion n il
. . ‘ x e - —
;1llf;3I%9%*—lﬂ9luﬂlﬂ9——ﬂl531lﬂﬂ—lelﬂﬂ-muil-ﬁlig—hﬁu

Lifi}) Applications for carry-over and carry-across must be
accompanied by an engineering analysis demonstrating that
the emissions and durability of the ratrofit system and
engine family for which certification is being sought will
be adequately represented by a certified retrofit
system/engine family application.

(iv) Applications for carry-over and carry-across will be
evaluated zccording to the the criteria contained in EPA
Advisory Circular 17F, which is incorporated herein by
reference, and paragraph 4.d+4 ¢ 8 of the "California
Exhaust Emission Standards and Test Procedures for 1988 and
Subsequent Model Passenger Cars, Light-Duty Trucks, and
Medium-Duty Vehicles.” These include, but are not limited
to, similarity of catalyst locaticn and configuration,
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- similarity of fuel metering system, similarity of emission
control system logic and design, and similarity of any
other features that may affect the durability of the
retrofit system's emission performgnce.

7.  INSTALLATION REQUIREMENTS

(2a) Prior to releasing a converted vehicle to the consumer, the
installer of an aiternative fuel gr credit-generating conventional
fuel retrofit system shall submit the converted vehicle to a Bureau
of Automotive Repair Referee Smog Check Station for inspection and

testing gxceot as provided in 7 (b).

(i)

(i)

(ii1)

{b)

The installer of an alternative fuel gr credit-generating
conventional fyel retrofit system shall keep a copy of the
certificate of compliance, issued by the Bureau of Automotive
Repair Referee Smog Check Station, a3 part of the record
specified in paragraph 3(e). The certificate of compliance
shall contain, but need not be limited to, the following: the
vehicle's identification number, the vehicie's model year and
make, the date of installation, and the emissions category to
which the retrofitted system is certified (i.e., conventional
vehicle, TLEY, LEV, or ULEV) or, for heavy-dutv vehicles, the
credit standard to which the svstem jis certified. The original
certificate of compliance shall be submitted to the vehicle
owner upon the vehicle's release.

The installer of an alternative fuel adit- rati
conventional fyel retrofit system sha]é not release the
converted vehicle to the consumer without the issuance of a

certificate of compliance for the vehicle by a Bureau of
Automotive Repair Referee Smog Check Station.

The installer of an alterpative fuel gr credit-genarating
conventiongl fyel retrofit system shall also mest the

requirements of paragraph 9(c).

fis i v r _Ad

aocoroval to yse the alternative insoection-schedyle for fleet
installation of the same retrofit kit on mere than 10 vehicles with
. - Y .

ilar j i

. ¥
installer shall submit ten vehicles with engines from cimilar
engine familjes. retrofitted with the same kit, to 2 Bureay of
Automotive Repair Station as provided in 7 (a)(i) and 7 (a)(ii).

CL3) If all ten vehicles receive a certificate of compliance. for

1i i ) v in 1]
only sukmit every tenth retrofitted vehicle to the Ryreau of
Automotive Regair pursyant to 7 (a)(i) and 7 (a){(ii) . For the
remaining vehicies imcluded in the alternative inspection
schedyle that are not sybmitted to the Byreay of Automotive
Repair. the installer shall maintain a record of the venicle's
identification nymper, the venicle's mode] year and makes, the
engine _size. the manufactyrer ard fyel tvpe of the retraofit
kit, the date of installaticn, and the emissione cateaory to
which the petrofiftted svstam ig certifiod (i.e. . conventignal
vepicle, TIEv 1BV  or ULZY), eor for heavy-dyu*v vahic)
credif standa~¢ to which t%e svs*am ig rertifijed. The Air
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. » 3 » )
subject to the alternative jnspection schedyle,
rofi veh j i i j

al the Bureay of Automotive Repair, unti] an entire group of
10 passes, _

]

8.  IN-USE ENFORCEMENT TEST REQUIREMENTS

(a) Manufacturers of alternative fuel : it~ i ional
fuel retrofit systems shall, upon order by the Executive Officer,
perform in-use enforcement emission testing of their products. The
Executive Officer may order in-use enforcement emission testing of
‘not more than 20 percent of @ manufacturer's certified retrofit
systems/engine family applications per y!Jr. If 20 percent _
constitutes less than one of a manufacturer‘s certified systems,
the Executive Officer may order in-use enforcement emission testing
of not more than one certified -system/engine family application per
year. Manufacturers shall be required to perform emission testing
of not less than ten vehicles per certified retrofit system/engine
Tamily application selected by the Executive Officer for in-use
enforcement emission testing. Upon order by the Executive 0fficer,
manufacturers shall perform the appiicable emission tests pursuant
to the following:

(i) No vehicle shall be accepted by the manufacturer as a
representative vehicle for enforcement testing unless the
following criteria are met:

(1) California certified and registered.

(2) Odometer indication of less than certified useful-lifes
mileage and vehicle age within useful-Tife time period.

(3) No indication of abuse (e.g., racing, overloading,
misfueling, or other misuse), neglect, improper
maintenance or other factors that would have an effect
on emission performance.

(4) No major repair to engine or major repair of vehicle
resulting from collision.

(5) Lead content of fuel sample from the vehicle tank meets
‘applicable standards.

(6) No indication of any problem that might jeopardize the
safety of laboratory personnel.

(i1) The manufacturer shall, under ARB supervisioen, perform
diagnosis or restorative maintenance on those vehicles selecteg
for in-use enforcement testing. The manufacturer or a
laboratory approved by the Execzutive Officer shall (1) identify
part numbers of all essential emissien centrol system
components; (2) check air filter, all drive belts, all fluid
Tevels, radiater cap, all vacuum hoses and electrical wiring
related to emission controi faor integrity; check fue)l metering
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(iii)

(iv)

end emission control system components for maladjustments
and/or tampering, and record 211 discrepancies; (3) check
ignition system with oscillcscope and replace any defective
components; i.e., spark plugs, wires, etc.; (4) check
compression; (5) check and adjust engine parameters to
manufacturer's specifications; and (&) perform maintenance if
the vehicle is within 500 miles of scheduled maintenance
service.

For vehicles in Category I, the manufactiurer or a lahoratery

approved by the Executive O7ficer shall perform the applicable
emission test procedures set forth in the “"California Exhaust
Emission Standards and Test Procedures for 1988 and Subsequent
Model Passenger Cars, Light-Duty Trucks, and Medium-Duty
Vehicles." The applicable emission standards shall .be the
vehicle's useful life standards as well as any intermediate
emission standards, as stated in the Executive Order.

For vehicles in Category II_no% certified for credit
generation, in-use enforcement exhaust and, if applicable,
evaporative emissions shall be performed using the test
procedures set forth in the “California Exhaust Emission
Standards and Test Procedures for 1988 and Subsequent Model
Passenger Cars, Light-Duty Trucks, and Medium-Duty Yehicles"..
The inertia weight setting shall be equal to the average of the
vehicle's curb weight and gross vehicle weight rating and road
load horsepower based on the frontal area of the vehicle
without medifications, as determined in *"California Exhaust

- Emission Standards and Test Procedures for 1988 and Subseguent

Model Passenger Cars, Light-Duty Trucks, and Medium-Duty
Vehicles," Section 9.b. For venicles in Category III_pot
ceriified for gredit generatien, in-use enforcement exhaust
emission tests shall be performed in accordance with the test
plan approved by the Executive Officer prior to certification
testing of the engine family applications specified for in-use

enforcement testing._ For vehjcles in Categorjes II and II1
i artifi i rati in- nf

which are certified for credit generation, in-use enforcement
- Lesting will consist of repeating the crocedures and

(v)

i will + ati h r
i f ) {1} ive]
as provided for jn paraaraph 8(alY{viii). below.

The applicable exhaust emission standards for vehicles in
Categories II and III shall be the baseline emission rates
established during certification testing of the engine family
applications specified for in-use enforcement testing times 1.3_
excent as provided in paragranhs 5(e) ard 5{f) for credit
generating svstems. The applicable evaporative emission
standards for vehicles in Categories II and III shail be the
baseline emission rates established during certification
testing of the engine family applications specified for in-use
enforcement testing plus 0.5 grams_excent as providsd in
paragraphs 5fe’) and 5(f) for cradit gamerating svs-ams.

Manufactursrs shall complets in-use enfcrcement testing within
& months of the issuance of the in-use compliance tasling order
and shall submit all test data te the Executive 0fficer within
30 calencar cays foliowing zamoletion of testing.

A-18



{(vii) Following review of manufacturer in-use enforcement test data,

the Executive Officer may conduct confirmatory in-use
enforcement testing.

{viii) Mﬂuxﬂmwmug_u_

(b}

gascridbed in paragraph 6(b), shall be subject fo the new engine

family in- f fami]

wh i i igi v ifi h _svgtar will
- i in- ¥ 3 r irem

-of these Procedures,

If the results of the in-use vehicle emission tests conducted
pursuant to paragraphs 8(a)(i) through 8(a)(viii) indicate that the
average emissions of the test veh1c1es for any po11utant exceed the
app11cab1e em1ssxon standards

, the entire vehicie population so.
represented shall be deemed to exceed suth standards. Upon order

by the Executive Officer, the manufacturer shall have 45 days to

submit an influenced reca]l plan in accordance with Sections 2111
through 2121, Titie 13, CCR. If no such recall plan is submitted,
the Executave 0fficer may order ‘corrective action including reca]l
of the affected vehicles in accordance with Sections 2122 through
2135, Title 13, CCR. For the purpose of these Procedures, the term
manufacturer,“ as referenced in Sections 2111 through 2135, Title
13, CCR, shall mean “"retrofit system manufacturer.”

9.  WARRANTY REQUIREMENTS

(2)

Requfrements of Manufacturers:

The manufacturer of an alternative fuel gr credit-generating
conventional fyel retrofit system shall warrant to the person
having the vehicle retrofitted and to each subsequent purchaser of

the vehicle that the alternative fuel gor credii-gensrating
conventional fuel retrofit system is designed and manufactured to

.conform with the app11cable requirements of these Procedures and is

free from defects in materials and workmanship which cause the

- alternative fuel or credit-qgenerating conventjonal fuel retrofit

system to fail te conform with the applicable requirements of these
Procedures or cause damage to any part on the retrofitted vehicle.
This warranty shall be effective for three years or 50,000 miles,
whichever first occurs, of customer service, and shall cover the
full repair or replacement costs inc1uding the costs of diagnosis,
labor, and parts (including any part on the retrofitted vehicle -
that is damaged due to a defect. in the alternative fuel gr credit-
generating conventional fyel retrofit system). :

Extended Warranty Requirements:

Each manufacturer of an alternative fuel redit-generatin
conventignal fyel retrofit system shall identify in its application
fer certification the warranted parts whose individual replacement
cest, at the time of certificaticn, exceeds the cost limit defined
in paragraph 9(b){(i). The replacement cost shall include the cost
of the diagnoesis, parts, and labor. The costs shall be those of
the highest cost metrepolitan area of California. Each
manufacturer shall warrant to.the person having the vehicie
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retrofitted and to each subsequent purchassr of the vehicle that
those parts identified in its application for certification as
exceeding the cost limit defined in paragraph S(b)(i) are free from
defects in materials and workmanship which cause the alternative
fuel or credit-generating conventional fue] retrofit system to fail
to conform with.the requirements of these Procedures or cayse
damage to any part on the retrofitted vehicle, for seven years or
70,000 miles, whichever first occurs.

(1) The cost Timit shall be calculated using the following
equation: ' ’

Cost limit, = $300 X (CPI__,/121.9)

where:
Cost Iimitn is the cost 1imit for the year in which the
2lternative fuel or it i ver

retrofit system is to be certified.

n is the year in which the alternative fuel or credif-

r v retrofit system is to be
certified.

CPI is the annual average consumer price index for California
published by the United States Bureau of Labor Statistics.

(11) The cost 1imit shall be revised annually by the Executive
. Officer. The highest cost metropolitan area .in California
shall be identified by the Executive Officer.

(iii) Each manufacturer shall submit to the Executive Officer the
documentation used teo identify the warranted parts required in
this subsection. The documentation shall include the estimated
retail parts costs, labor rates in dollars per hour, and the
labor hours necessary to replace the parts.

(¢c) Requirements of Installers:

Each instalier of an alternative fuel Qr_credjf-generating
conventional fye] retrofit system shall warrant to the person
having the vehicle retrofitted and to each subsequent purchaser of
the vehicle that the alternative fue] it- i
conventiona] fyel retrofit system will not fail to conform with the
applicable requirements of these Procedures due to incorrect
installation, and that no part on the retrofitted vehicle will be
damaged due to incorrect installation. Installers of alternative
fuel gr credit-generating conventional fue] retrofit systems shall
install only those systems of a certified configuration and shall
agree to indemnify the person having the vehicle retrofitted and to
each subsequent purchaser of the vehicle for the cost of repair of
any vehicle upon which a noncertified configuration was installed.
In addition, the installer shall agree to indemnify the person
having the vehicle retrofitted and to each subsequent purchaser of
the vehicle for any tampering fines that may be imposed as a result
of improper installation of the alternative fuel gor credit-
generating conventignal fye] retrofit system. The warranties and
agreements to indemnify shall be effsctive for three years or
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50,000 miles, whichever first occurs, of customer service, and
shall cover the full repair or replacement costs including the
costs of diagnosis, labor, and parts (including any part on the
retrofitted vehicle that is damaged due to incorrect installation

of the alternative fuel or credit-geperafing conventional fyel
retrofit system).

Before an installer installs an alternative fuel or credijt-
generating conventional fuel retrofit system, he or she shall have
submitted to the ARB a sample of the warranty statement to be
provided by the installer in accordance with this paragraph.
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-

: AMENDMENTS TO THE CALIFORNIA EXHAUST EMISSION STANDARDS
AND TEST PROCEDURES FOR SYSTEMS DESIGNED TO CONVERT MOTOR VEHICLES
CERTIFIED FOR 1993 AND EARLIER MODEL YEARS TO USE

LIQUEFIED PETROLEUM GAS OR NATURAL GAS FUELS
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TO USE LIQUEFIED PETROLEUM GAS OR NATURAL GAS FUELS
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Amended: April 18, 1981
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CALIFORNIA EXHAUST EMISSION STANDARDS AND TEST PROCEDURES
FOR SYSTEMS DESIGNED TO CONVERT MOTOR VEHICLES
CERTIFIED FOR 1993 AND EARLIER MODEL YEARS TO USE
LIQUEFIED PETROLEUM GAS OR NATURAL GAS FUELS

The authority for these Exhar.ist Emission Standards and Test Procesdures is
found in Sections 43004 and 43006 of the California Hezlth and Safety Code
which contain the following: '

43004. "--the standards applicable under this part for esxhaust
emissions for gasoline-powered motor vehicles shall apply to motor
vehicles which have been modified or altered to use a fuel other than
gasoliine or diesel."”

43006. "The state board may certify the fuel system of any moter
vehicle powered by a fuel other than gasocline or diese! which meets
the standards specified by Section 43004 and adopt test procedures for
such certification.” _ '

1. GENERAL APPLICABILITY

"California Exhaust Emission Standards and Test Procedurss for Systems
Designed to Convert Moctor Vehicles Certified for 1993 and Earlier
Model Years to Use Liquefied Petroleum Gas or Natural Gas Fuels"
("these test procedures* or "these procedures”) are applicable to any
single- or dual-fuel motor vehicie conversion system using liquefied
petroleum gas (LPE) or natural gas (NG) in Yieu of the original
gasoline or diesel fuel system for 1993 and earlier model year

enission-controlled vehicles used or registered in the State of
Califernia.

A retrofit system manufacturer may apply these test procedures to
certify conversion systems for 1994, amd 1995, and 1998 model-year
vehicles in accordance with the following implementation phase-in
schedule. Each manufacturer may certify a maximum of 85 percent of

- its total 1994 model-year engine family conversion systems, and 45
percent of its total 1995 model-year systems__and 45 percent of its
fotal 1996 model-vesr svstems, according to the requirements of these
test procedures and “California Exhaust Emission Standards and Test
Procedures for Systems Designed to Convert Motor Vehicles Certified
for 1983 and Earlier Model Years to Use Alcohol or Alcohol/Gasoline
Fuels.* The remaining percentage of each manufacturer's certified
1854, and 1995, _and 1996 model-year engine family conversion systems
and all of 19987 and subsequent modei-year engine family conversion
systems shall be certified according to "California Certification and
Installation Procedures for Alternative Fuel Retrofit Systems For
Motor Vehicles Certified For 1994 and Subsaguent Model Years_and for
All Model-Year Motor Vehicle Retrofit Systems Certified for Emiscion
Recyciion Credit." The percentages shall be cetermined from the total
numcer of conversion systems certified and shall be met prier to the
enc of the applieable paxt respective calendar year. If the above
referenced 85 percent maximum is exceeded for 1994 or the above
referenced 45 percent maximum is exceeded for 1995_gr 1882, the
Exezutive Officer shall rescind the Exezutive Order for those
cerversicn systems most recently certified which caused the
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percentages to be exceeded, These procedures shall not be used to
certify & retrofit system for installation on a transitional low-
emission vehicle ("TLEV"), low-emission vehicle {“LEV"), or ultra-low-
emission vehicle ("ULEV") or to certify a retrofit systes designed to
cenvert a vehicle to TLEY, LEV, or ULEV emission standards (as defined
in Section 1960.1, Title 13, CCR)._ These procedyrss sh2ll not be ysed

to cartifv retrofits for emission rasuetion ecredit.
_ DEFINITIONS

The definitions shall be the same as those in the applicable model
year California exhaust emission standards and test procedures for
passenger cars, light-duty trucks, and medium-duty vehicles.

A1l provisions of these procedures (except where specifically noted)
shall apply to single-fuel liquefied petrcleum gas (LPG), single-fue!
natural gas (NG), AND DUAL-FUEL (LPE/gasoline or NG/gasoline)

GENERAL STANDARDS

(a) In addition to a1l other standards or requirements imposed, any
modification of a gasoline~ or diesel-fueled motor vehicle to
allow the use of liquefied petroleum gas or natural gas as a
fuel:

(1) Shall not in its operation or functien cause the emission
into the ambient air of any noxious or toxic substance
that is not emitted in the cperation of such vehicle
without such modificaticn, except as specifically
permitted by regulation; and

(11) Shall not in its cperation, function, or malfunction,
result in any unsafe condition endangering the motor
vehicle, it occupants, other persons, or praperty in close
proximity to the vehicie, in accordance with the safety
requirements specified for the original vehicle.

{b) In the case of 2 dual-fuel conversion, where the vehicle may run
' on gasoline (or diesel) or a gaseous fuel, removal of originally
required emissicn control systems will not be permitted. These
provisions shall not apply to heated intake air systems or the
original air cleaner when replaced by an air cleaner compatible
with the LPG/NG carburetor.

NON-APPLICABLE REGULATIONS

A1l requirements in the referenced California exhaust emission
standards and test procedures for gassline ar diesel-powered vehicles
not directly related to exhaust emission test procedures shall not be
applicable to these procedures.



5.

APPLICATION FOR APPROVAL

An application for approval of a modification to use LPG and NG
Tuel in a gascline- or diesel-powered engine may be made by any
engine, vehicle, or conversion equipment manufacturer.

An application shall be required for each model year even though

“the exhaust emission standards for approval of new vehicles may be

the same for consecutive model years.

The appiication shall be in writing, signed by an authorized
representative of the manufacturer, and shall include the

i.

if.

iv.

following:

ldentification and description of the vehicles in each
vehicle category and engine displacement ranges for which
approval is requested,. -

There are three vehicle categories.
a) Passenger Cars (PC) _
b} Light-Duty Trucks (LDT) and Medium-Duty Vehicles (MDV)

c) Héavy-Duty Vehicles (HDV) powered by Heavy-Duty Engines
{HDE)

A complete description and identffication of the conversion
system, including carburetor model number(s), carburetor
configuration/calibration codes(s), vaporizer/regulater
medel number(s), evidence of proper assembly of the fyel ,
tank and fuel lines, and the necessary modification to the

engine or vehicle,

A statement of recomended maintenancs procedures, including
initial installation and initial tuning, and equipment
necessary to ensure that the vehicle and engine in operatien
conform to the reguiations. If the procedures are not
uniferm, then the specific procedures for each differsnce
make and‘'model shall be given. A deseription of the program
for training of personnel for such maintenance and
installation.

An agreement that upon the Executive Officer's request any
one or more of the test vehicies will be supplied to the Air
Resources Board (ARB) for such testing as it may require, or
(by mutual consent between the ARB and applicant) will be
made available at the manufacturer's facility for such
testing. Provided, that in the latter case, it is further
agreed that the instrumentaticn and equipment specified by
the ARB will be made available for testing operations. Any
testing conducted at a manufacturer's facility pursuant to
this subparagraph will be scheduled as promptly as possible.
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V. An agreement that up to two test vehicles per vehicle
category will be made available to the ARB for testing for
such reasonatle periods as may be required. These vehicles
shall be selected from time to time by the Executive Officer
and shall be typical of production models available for sale
to the public. They shall also be representztive of the
engines and transmissions of{ered by the vehicle
manufacturers.

vi.  An agreement that the mocdifications made in the fieid will .
be properly identified. " To maet this. requirement, the mode
number shall be permanently marked on the carburetor. A
permanent label, to be affixed in the engine compartment
where it may be easily read, covering the following for the
specific instaliation, shall be furnished. The label shall
set forth the following: : '

Manufacturer’'s name and address.
The California Air Resources Board certification number

- identified as "CARB E.0. No. B-XX."

Spark timing. ‘

Idle speed. ,
Mixture adjustment (if used) including idle, cruise,
and/or full throttle together with the methed.
Diagrams for vacuum hose routing and electrical wiring
harness. '

7.. Carburetor, vaporizer/regulator model numbers, and

carburetor configuration/calibration codes.

o b N 4

o
.

vii. For retrsfit systems applicabie to 1994, amd 1955, and 1996
. model year vehicles, a complete listing of the engine

families for which the manufacturer's retrofit systems are
designed for installation. The number of a manufacturer’'s .
1994, and 1595, and 1996 model-year engine family retrofit
systems certified according to these test procedures shall
be limited according to the phase-in schedule described in
the General Applicability section of these procedures.

d. An application may be made for certification to emission standards
or to typical basaline emission levels.



6.

EMISSICH

(a)

()

STAHDARDS AHD TeST PROCEDURES FOR FC, LDT., MDY, AXD LVH

For certificaticn to emission stamndarcs, the approsriate model-
year exhaust ezission standarcs to be used are the asplicable
Califernia new vehicle exhaust emission standards. Test
procecdures shall be the @pplicable California new vehicle

certification tast procedures for .the mcdel-year of the test

vehicle. Cempliance is demonstrated by applymg 3 detericration
factcr toc beth the cold and het start emissiocn test results to
project the emission levels to the end of the vehicle's useful
life and cemparing the results with the emission standards.
Thess tast results must meet the applicable emission standards.
A retest is permitted if the vehicle fails the firs: test. The
assigned deterioration factor will be based on gascline-powered
cr diesel-powered vehicle cartification deterisraticn rates as
specified by ths Executive Officer. 1In acditisn, cual-fuel
systems will require CYS-75 tests using the original fuel with
the csnversion system installed. This test resull (vith the
certificaticn deterioration factisr or, .if not availible, an
assigned detericration facter applied) must also mest the
applicable emissions standards. :

For certificaticn te typical baseline emission levels, the
exhaust emission levels to be ysad are those from representative
vehicles in gocd cperating ccacition selectad by the Executive
Officer for testing. Test procesdures shall be the ipplicable
Califernia test procedures for ths model-year of the vehicle.
Back-to-back tests must be cznducted and a significaat increase
in the emissicns from the baseline-may be cause fer cen\al In
order to improve data reliability, the manufacturer may elect to
perforz twe back-io-back tests, in which case & sigaificant.
{ncrease in the average emissions of the two conversion Systea
tesis over the averags baseline test emissions may 2e cause for
denfal. Test varubility will be considered in estislishing
significant increases in emissions. In additicn, fsr duai-fuel
systems, & CYS-72 test using the criginal fue) with the
canversion system is resuired This test shall alss net
sigrificantly incraase emis:icns frem the baseline level.

The test variability factsrs applicable for back-ts-tack testis
are 1.10 for HC and NOz'and 1.1% for CO emissiens. The
canversion systa:s meets the camcliance regquirements when the
emissicn data frem the tassts with the czaversicn sys.enm
installed, are &t or telew the emissicn levels of the baseline
ezissions with the variability factars azplied.
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(<) for certification of conversicr systems to be installed enly on
heavy-duty engines, the apprepriate modzl-year ezhaust emissien
standards and applicable (diesel er gascline) ezhaust emissien
test procedures shal) be usec. Heowever, approvii of a conversicn
system to be instalied on PC eor LDT/KDY shall autematizally
qualify the system for use with heavy-culy engines with similar
cr less sophisticated emissica ceatrol systems without additicnal
testing.

(d)  The durability of all systems will be determined by an
engineering evaldation. For cause, and based on the engineering
evaluation, the Executive Officer may reaguire durabilily tests.

SELECTION OF TEST YEHICLES FOR THE LIMITED FLEET

A mazimus of two test vehicles may be reguired by the Executive Officer
for each vehicle category. One test vehicle can represent the worst
case and the other the most popular vehicle for which the conversion
system is gpplicable. The Air Rescurcss Beard will notify the applicant
in writing of the vehicles whigh can be used to demonstrate compliance.
In recuesting emission tests, the Air Resourcss Board vill consider
enissicn cantrol system similarity cver vehicle categeries when
deterzining the test Tlest size. '

_’{EI-EICLE TESTING

Ta;assure better test data utilizaticn, e2ch &pplicant shall obtain.
pricr approval in writing frem the Ezecutive Officer on the test
ve_hi;le fleet. :

-

{a) Test Yehicles , | v

(1) VYehicles Certifying tc Kew Yehicle Ezhaust Exissien
Standards ) .

Each test vehicie shall e 2 Califernia certifies versicen

- having been driven a minimum cf 4,000 miles en gaseous
fuel. The vehicle mileage accumulation must be csae by
driving the vehicle on the rcsaé fellowing a routs of
typical suburtan type ¢riving, er cn a chassis dynamometer
utilizing the Autemsbile Manufacturer's Asseciaticn (AMA)
mile2ge 2czumulation cycle. The applicant ma2y reguest and
the Exscutive Officer may allew tast vehicles with less
mileage if the applicant cdemsnstir-ates emissicn stibility,
Emission stability can be cemcrstrated by parferzing twe
(2) csnsecutive CYS-75 emissien tasts with 520 miles cf AMA
type g‘riving between tasts anc shswing ne change in
emissions culsice of tegt vartasiiity.
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(i1)

Each test vehicle must alsoc be susjected ts & thercugh
examinaticn pricr tc any emissicns test(s) tc detect and
cerrect pessitle gefects and deviatiens froc mapufacturer's
cpecificaticns in emissicns-relatec paris. e

Testing may be perfermed at any incepencent laboratory
properly equipped tc conduct the tests. The test vehicles
shall be uncer the cantrol of the {aboratory for the entire
test period.. Return of test vehicles te the applicant
during the tast period may invalicate the test results.

The laboratory's report must be submitted directly to the
Ezecutive Officer and csatain a1l relaled information,
fncluding failed test data. Tests performed far research
and developmant purposes before the applicatieon is _
submitted need nct be reportec. The applicant may not edit
the laboratery repert but may submit additisnal clarifying
compeats or informaticon.

Yehicles Certifying te Typical Emission Levels

Each test vehicle shall be a Califernia cartified version
having been driven & minimum &7 4,000 miles cn the original
certificaticn fuel as required fer new vehicle
certification. In the event that & manufaciurer acguires i
vehicle with less than 4,000 miles, the vehicle mileage
must be brought te 4,000 miles by driving the vehicle cn
the roac following a route cf typical suburtan type
driving, er by aczuzulating mileage on a chassis
dynamemetsr utilizing the AMA mileace 2czumylation cyecle.
The Ezesutive Officer may allew test vehicles with less
mileagse if the applicant demcnstrates emission stability.
Emission stability can be demcnstrated by performing two
(2). eonsacutive CYS-75 emissicn tests with E00 miles of AMA
type driving between tests anc showing ns change in
emissicons cutside cf test variability.

Each test vehicle must alsoc be subjected tc 1 thersugh
examination pricr ts the baseline tast to detect and
correct possible cefecis and ceviations frem manufacturer's
specifization in exissicas-related parts, ‘Tne baseline
emissions of the test vehicle should be typical for that
particular make anc mcdel-year. Typical vehicle emissions
will be cetermines by using the venicle surveillance test
data, supplementes by assemsliy-line test anc certification

tgst data as resuvires ance appropriate.

on
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If a vehicle exceeds typical emissicn viives, the applicant
may make a full diagnastic evaluatien eof the vehicie, make
iny necessary repairs, end retest the vehicle., If nc
dbnermal cznditions of the engine or the enissicn cantrels
are noted, the vehicle will bs accepted as 2 test vehicle
and {ts emissicns data will be uses fer cxamparisen with
conversion tystes test resuite. The applicant may ferege
the above and select ancther test vehicle from the given
1i{st of alternative vehicles.

Testing may be perforzecd at ‘any laberatory preperily

equipped tec conduct the tests. The test vehicle shal) be
under the ccatrel of the laboratery for the entire test

‘period. Return of the tast vehicle to the ipplicant during

the test pericd may invalidate prior test results.

After the baseline test has besnrun, pricr approval must
be obtained frem the Executive Qfficer before any
servicing, maintenance, or, parts replacements are made,
excspt ‘thase that are in accsréance with the written
instructions preovided with the applicatien. The same fuel
shall be used fer the bazk-to-back tests using gasoline or
diesel. There should e sufficient fuel in the fuel tank
to permit tha bassline and with canversien system tests.
The laboratary shall rezsréd a1l the a2bave inf:rmation and
include it as part of the resert. The laberatery's repert
must be submitied direcily tz the Exzecutive Officer and
cantain a1l related infermaticen, including fauled ‘test
data. Tests performed for-rasearch and d:velc,ment
purpeses befere the applicziicn js submittsd nsed not be
reporiec. The applicant may nct edit the Iabc-a:.ry reacrt

. but may subzit additicnzl clarifying ceooments e

informa tzcn.

(k) Test Sequence

(1)

Straight liguefied petraieum er natural gas canversions
cartifying tc emission standares

1. Adjust vehicle te venicle manufacturer's
. specificatien.
2. Install cznversion systam in aceardanrze with

canversion system maaufaciurer's installaticn .
instruzticns (permanent installatien ef casesus fuel

tank is not reguired). >
2. Run one ¢31d start CYS-75 test using gzsecus fuel,
4, Run one c2ld star: cYs

7% tast using gasaous fuel
2sT fz

{emly if firs: CYS=73 taes f 115 the ezistian

standaresy.
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(11) Dual-fuel systems cartifying to standards

1. 7 Adjust vehicle to vehicle manufactures's
. specificattons. :
2. Install canversion systez in accordirce wvith the

canversion systes manufacturer‘s installation
instructions (permanent installaties cf gaseous fuel
tank {5 not required).

3. Run cne cold start CYS-75 test using gasesus fuel.

4. Run one cold start CYS-75 test using gaseous fuel
(only {f first CYS~7S test on gaseous fuel Tails the
exission standards). o

5.  Run one hot start CYS-72 test using gasoline or
diese] fuel. -

6. Run cne hot start CYS-72 test using gasoline or
diesel fuel (only if first CYS=72 tas: en gasocline or
diesel fuel fails the emission standa~ds).

(ii1) Straignt liquefied petroleum or natural gas conversions
" certifying t5 typical basaline emission evels

1. Adjust vehicle ts vehicle manufacturer's
specificatien. .

2. Run one é:id start CVYS-75 tast using gascline or
diese] fuel.

3. Install czaversieon system .in acesrdance with

. conversicn system mamufacturer's installation
instructions (permanent installation =f gasecus fuel
tank is net reguired), '

4. Run ene cz1d start CYS-7E test using gasesus fuel.

'_"(iv) ?ual-l-fue'l systems certi;."ying te typical baseline emission
evels - v

l. Adjust vehicle ta vehicle manufacture-'s
specifications.

2. Run two baseline tests using gaseline cr diesel fuel.
Cne is a eald start CYS-7E, and the otnsr ic a not
start Cvs-72. . -

J. Install czaversion Sysiem in aczerdancs with the
cnversion systez manufasturer's installatien
instructizng (permanent installation ef gasesus fuei
tank is nag resuires).
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CALCULATION PROCEDURES

Repeat cold start CYS-75 test using gaseous fuel and’
the hot start CVY5-72 test using gascline cr diesel as
the. fuel.

As an alternative, the applicant may celeie the two
hot start CV5-72 tests and in their places run a <old
start CYS-75 test with conversion system using

gascline or diesel fuel.

The fellowing caleculation procadures are based on the Federal £Y¥3-167C

Test Procadurs.

The final reported test results shall be cemputad by

use of the fellowiag fnmuhs::

Meaning ef Symbols

P -
Lo7T -
MDY -~
KoY -
cocnnc'
Cﬂdz =
Cﬂd | »
Cﬁ'g -
Cﬂea =
COzass®
CO. a
€cane

Passenger cars

Light-duty trucks

Medium-duty vehicles (ovér 8000-8500 lbs. GYW)
Heavy-duty vehicles (these vehicles over 8500 1bs. GYW)
Carbon monozide cencentraticn of the diluts

exhaust sample corrected for background, water vapor, and
Cﬂz_extracticn, in ppm.

Carten monoxide concentratica of the diluticn air sampie
as measured, in ppam.

Carben monozide cancentraticn of the dilutisn air
corrected for water vapor s:tractien, in ppm.

Carbon monoxide ccnesntraticns of the dilute ezhaust

sample volume czrrecisd for water vapor and carben
dicride extractisn, in ppm. The czlculation
assumes the carben t: hydrogen ritic eof the fuel to
be 1:3.802 for natural gas and 1:2.335 for LPG.

Carben monoride canmzentraticn of the diluts erhaust
sample as measuresd, in pom.

Carbon monc:ide emissiens, in grams per tast phass.
- :

Carbon dicride canceniraticn cof the dilute exhaust sample

_ eorrectead for backgrsund ans water vaper, in percent.
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CUZ LA

o,
zmass

Dehsityéga

DensityHcy

DensityHo =

DF a
H -
HC conc®
HCd =
HCe =
Hepass®™
:H =
N -
KO =

Xeane

Carben diczide con:entritian of the dilute erhaust

sample, in percent.

: Carton ciocride emissions, in grams per test phase.

Density of carbon monc:ide;i; 32.87 g/ft3 of 68°F and 760
gm Hg pressure.
Oensity of hydroecarsons is 18.64 glft3 far natoral gas

and 17.28 glft3 for LPS assuming an average carbon to
hydrogen ratio of 1:3.802 for natural gas and '1:2.656 for

LPE, at 68°F and 760 m Hg pressure.

Density of czides §f nftrngen is 54.18 d/ft3 aésuminq

they are in the fora of nitregen dicxide, at 68°F and 750
e Hg pressure. '

. Dilutien Factor,

Absclute humidity in grains of water per pound of dry

1ir,

Hydrocarben concentratien fer the dilute ezhaust sample

carrectead for Ea:kgraund, in ppm carben equivalent, i.e.,
equivaleat propane x 3.

Hydracqrbcn cancentration of the dilutien air as
measured, in pgz carben equivaleat.

Hydracarten cencentraticn of the dilute exhaust sample,
in ppam carton equivalent.

Hydrocartea emissicns, in grams per test phasa.

-

Humidity carrecticn facter.

Humser
suring

¢? revelutions of the Fositive displacement pump
the test phase while samples are baing collectad,
Ozides cf r-itrogen cznzentraticn of the ¢iluts ezhaust

sample carrezted for backgreund, in ppm.
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Hoxd .
Hoxe- =
Haxmss.
Pg -
Py =
o
Tp- =
R, =
Yoiz *
Yo s
Ve
Yht =
YS .

Oxides of nitrogen concentration of the dilute air as
measured, in ppm.

Ozides of nitrogen concentration of the dilute exhaust
sample e&s uieasured. in ppm.

Oxidés of nitrogen em'is;ions. in grams per test phase.

Barometric pressure, in mm Hg. _
Saturated vapor pressure. in mm Hg at ambient dry bulb
temperature.

Pressure depression belov atmospheric measured at the
inlet te the pusitive displacement pump.

Average temperature of di‘luté exhaust entsring pesitive

displacement pump during test while samplies are being
collected, in degress Rankine.

Relative humidity of the ambient air, in perceni.

Total dilute exhaust volume in cubic fest per test phase
correctad to standard csnditions (EZE:'R and 760 mm Hg).
Vlume of gas pumped by the pesitive displacament pump,
in cubic fest par revoluticn. This velume is dependent

on the pressure differsntial across the posxtwe
displacement pump.

Mass exzissions as caleulated frez the 'trannen phaé:
af the ¢z1d start test, in grams per t2st phase

Mags emzissions as caleslated frem the "transient® phase
of the csld start test, in grams per test phase.

Mass emissions as caleulated frem the “stabilized” phasa'
of the ¢ccld start test, in grams per tz2st phase.
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Y s Weighted mass emissions of each pollutant, i.e., HC, ce,
or B0, in grams per vehicle mile.

For passenger cars, light-duty trueks, and mediti~duty vehicles:

(1) The mass enissions of each pollutant in grazs per mile i
Yot (0437, o 0.57 Yy = Y,)/1.5

{(b) - The mass of each pollutant fer each phase of both the eaid
start tast and the hot start tast is deterained from the
fellowing: ' ’ :

- {1) Hydrecarben mass:

HE = Voip ¥ Density,. z (HC

@ass miz

canc/l.aoo:ooo)

(2) Oxjdes'éf nitrogen mass:

NO = ¥_. 1 Density,. x K, x (KO /1,000,000)
igass BIZ - an H 2eeae

Ky = humidity carrestion facter

{3) Carben monoxide mass:

o

pass * Ymiz x.Densitycg z (CD ll.aOﬂ.BpG) _

conc

(4) Carben dicxide mags:

€3, =V, x Density., x (€0,  /100)
2agss” Vmiz ca, Zeone

v . Vo x Nz (P, -P,) 828
miz (760)(T,)

HC anc® HC, - HC4 (1 - 1/DF)

NO = NO_ - NO 1-1/0F
Teane  Te 3y ( )

COcane * €0, = €0, (1-1/DF)

o~ (1-0.02801 caze- 0.000323 R,) €D_ for natural gas

FDG s (1-0:02328 CDze - 0.0003z3 Ra) Caem for LPG
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€0, » (1-0.000323 R,) €O,

K s 1
H " T-0.0047(R<7%)

(43.4788,)(Pd)
Py - Py x R /100

OF = Al - for natural gas
Cﬂz.--r (Hce - C0,) z 10

DF = 7 =— for LPS
Cﬁze - (!-I!:e - ;ﬂe) z 10

Far hydrecarbens the Y o Vilue must be multiplied by the methane
csntent correction facter (MCZF).

Hcm = -'fm Y MCCF

HC o * veighted mean HC mass in gms per vehicle mile after
correcticn for methane caatent

For 1581 and earlier model vear vehiclas, the MCCF values as
determined by the vehicle manufacturer and approved by the ARB
during certification shall be used. In the absence of such
values, the fallowing shall apply:

(catalyst ecniy)

Gasoline = PC = Q.88
' ’ PC = 1.0 (non catalyst cars)
DT = 1.0 .
MDY a 1.0
HOY = 1.0 |
Hatural Gas = 0.8 (all veniclie categories)
.LPg = G.7% (a1l vehicle categories)

-

In the alternative, the izplicant may chcose te determine the actual MCLF by

- us;‘ng the “Cialifernia Nen-Hethane Hydrscarbon Test Proczcures” adopted May 24,
1878. :

Fer 1582 and later. medel veir vehicles, nzn-methane hydracarbons must be
determined using non-methane instrumestssian. in the alternpative, the
applicant may measure enly total hysrecarszns d2ring 21l tssting. Hewever, in
such event, ac fmethane cradit will be givan either gascline or gaseous fuels.
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(1)

'HC

"For the *transient phase of the cold-start test assume

Y, = 0.29344 cu ft per revolution; N = 10,485;

Ry = 48.23; Py « 762 o He: Py = 22.225 ms Hg; P, » 70 mm Hg;

Tp" 570°§;-HCe = 105.8 ppm carben eqﬁivalent; HDx = 11.2 ppm;

FD‘n = 306.6 ppm; Cﬂz = 1.43%; d = 12.1 ppm

WO, = 0.8 pom: CO4y = 15.3 ppa. _

Then, for an LPG fueled fﬁhicle:

91441/10.485) (76270 (&28)
Ymiz * T (760)(570) * 25250 gycftoRste

H = (3%3-%5%E%£§3§1;L§§*§7§%0) w 62 gratns of water/pound dry air

1
Ky = 1-0.0047 (82-75) * 0.8424

COe = (1-0.02328(1.43) - 0.000323(48.2))306.6 « 291.6 ppm

= (1-0. occ‘*za(f.a 2))15.3 = 15.1 ppm

OF = 117 =, = 7.881
1.43 + (105.8 + 281.€) 1 10

HCeonc = 105.8-12.1 (1-1/7.881) = $5.22 peas

S23)(17.28)(88.22/1,000, 000) = 4.270 grams per test
phase

mass * (2

NO_ » 11.2-0.8(1-1/7.%81) = 10.50 ppa

canc

HO = (2585)(54.16)(10.50/1,000 ooom.-.zq « 1.391 grems per
xmass

" test phase

COcone = (21.5). - 15-1(1-II7.EEI) = 278.4 ppm
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COnass = (2585)(32.97)(278.4/1,000,000) » 23.82 grams per test
phase '

(1) For the "stabilizad® portion ef the cold-start test assume that

similar calculations resulted in-HCmass » 0.62 grams per tast

Phase; KO = 1.27 grams per test phase; and €0 aes * 5.98
mass
- grams per test phass. =

(111) For the "transient® portion of the hot-start test assume that
: similar calculations resulted in HC ass = 0-51 grams per test

phase; Hoxuass » 1.38 grams per test phase; and cnmass »-5.01
grams per test phase. - '

. (iv} For an LPE fueled vehicle:

KC,, » £0.831¢04 27Y ; ég STMO.E1) & Q.62 0.75 » 0.275 grams per

vehicle mile

cuum o fU.43}(23.82)7:s£0 57\r5.011 « £ 88 . 2;54 grams per

vehicle mile,
KO, o LQARV1390) . (0673 (138) £ 10T, g oy coane e
o g 7.50 . ;
vehicle mile o

10. APPROYAL

(2) If, after 2 review of the dala and other information submitted
by ;hg maqufacturer, the Executive Officar determinas thzt a
medification to use LPS or NE czaforzs to these procedures, he .

or ;hg will issue an Executive Order of approval for such
medifications.

(b) Such Executive Order may be issued upen such terms as the
Executive Officer dasms necessary to ensure that any

mecifications ts use LPG or Ké will meet the rezuirements of
these procadures.

{(¢) Approval for a conversion systez fer a given medel year 1is
deemed 2s approval for ail previcus model years unless
specifically limited in the Exscutive QOrder. Appraval fer
subsequent maodel years (i.e., carryover) may be given, after
resuest by the applicaat, if furtsar engineering evaluaticn
ind/or testing demenstratas that the system will meer the

standards for the agplicasdle moca] year and engine
¢isplacements,
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() Approval for installation eon vehicles with similar
eztssian control systems (l.e., carry-aeross) mey be
given, if requested by the 2pplicant, §f further
engineering eveluation end/or testing demonstratas
that the system will meelt standards Tor the applicable
model-year(s) and engine dispiacement(s).

11. CHAHGES TO COHYERSIOH SYSTEH AFTER APPROYAL

All.changes to the coaversiol system, including
installation changes, must be submitted to the

Ezxecutive Qfficer. The Executive Officer may require
dadditional testing pricr to 2ppreoval. '

12. HON-CONYEHTIOKAL SYSTEMS

The Eze€utive Officer may deviate from these
procedures for non-canventional systems, such as
diesel fuel used in conjunction with LPG, in the event
that such systems cannot-be tested using these
precedures. 3Such deviations shall be limited te those
hecessary fer the proper testing and evaluatien of-
such systems. .
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13.

INSTALLATION REQUIREMENTS

a.

Beginning January 1, 1994, instaliers of alternative fuel retrofit
systems shall submit the converted vehicies to a Bureau of
Automotive Repair Referee Smog Check Station for inspection and
testing, prior to releasing the converted vehicles to the

consumer,_except as provided in 13 b.

i. Installers of alternative fuel retrofit systems shall not
release the converted vehicle(s) to the consumer without the
issuance of a certificate of compliance for the vehicle(s) by
a Bureau of Automotive Repair Referee Smog Check Station.

JLEY., LEY. or ULEVY, or for heavy-duty vehicles. the credit
standard to which the system is certifjed. The Air Resources
= x . - \
MWMDLMMMJL“ i tive | s hedu]

ii, If any of the ten vehicles fail to pass inspection. the next

bc.

set of ten retrofitted vehicleés shall be subject fo
. e : FAct tive B : £1]
entire group of ten passes.

Installation of retrofit systems certified according to the
requirements of these test procedures for 1994, and 1995, and 1996
model years shall be restricted to those engine families listed in
the Executive Order.




ATTACHMENT C

-

_AMENDMENTS TQ THE CALIFORNIA EXHAUST EMISSION STANDARDS
AND ‘TEST PROCEDURES FOR SYSTEMS DESIGNED TO CONVERT MOTOR VEHICLES
CERTIFIED FOR 1993 AND EARLIER MODEL YEARS TO USE
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CALIFORNIA EXHAUST EMISSION STANDARDS AND TEST PROCEDURES
FOR SYSTEMS DESIGNED TO CONVERT MOTOR VEHICLES
CERTIFIED FOR 1993 AND EARLIER MODEL YEARS TO USE
ALCOHOL OR ALCOHOL/GASOLINE FUELS

The authority for these Exhaust Emission Standards and Test Procedures is
founc in Sections 43004 and 43006 of the California Health and Safety Lode
which contain the following: '

43004, "--the standards applicable under this part for exhaust
emissions for gasoline-powered motor vehicles shall apply to motor
vehicles which have been modified or altered to use a fuel other than
gasoline or diesel."”

43006. "The state beard may certify the fuel system of any motor
vehicle powered by a fuel other than gascline or diesel which. mests
the standards specified by Section 43004 and adopt test procedures for
such certification.*

I. GENERAL APPLICABILITY

"California Exhaust Emission Standards and Test Procedures for Systems
Designed to Convert Motor Vehicles Certified for 1933 and Earlier
Model Years to Use Alcohol or Alcohol/Gasoline Fuels® ("these test
procedures” or “these procedures®) are applicable to any single- or
dual-fuel motor vehicle conversion system using aicohol or :
alcohol/gasoline fuels in liey of the original certification fuel
system for 1993 and earlier model year emission-controlied vehicles
used or registered in the State of California.

A retrofit system manufacturer may apply these test procedures to
certify conversion systems for 1994, an¢ 1595, _and 19%6 mode 1-year
vehicies in accordance with the following implementation phase-in
schedule. Each manufacturer may certify a maximum of 85 percent of
its total 1994 model-year engine family conversion systems, and 45
percent of its total 1995 model-year systems

.ot - according to the requirements of these
test procedures and "California Exhaust Emission Standards and Test
Procedures for Systems Designed to Convert Motor Yehicles Certified
for 1993 and Earlier Model Years to Use Liquefied Petroleum Gas or
Natural Gas Fuels." The remaining percentage of each manufacturer‘s
certified 1994, and 1995, and 1996 model-year engine family conversion
systems and all of 19967 and subsequent model~year engine family
cenversion systems shall be certified according to "California
Certification and Installation Procedures for Alternative Fuel
Retrofit Systems For Motor Vehicles Certified For 1994 and Subsequent
Model Years 1 - r ich i ’
Cectified for Emission Reduyction Cradit.” The percentages shall be
determined from the total number of conversion systems certified and
shal]l be met prior to the end of the appiicabie pext resoective
caiendar year. If the above referesnced 85 percent maximum is exceeded
for 1894 or the above referenced 45 percent maximum is exceeded for
1895 _or 198€, the Executive O0fficer shall rescind the Executive Order
for those conversion systems most recently certified which caused the
percentages to be exceeded. These procsdures shall not be used to
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II.

Ill.

Iv.

certify a retrofit system for installation on a transitional low-
emission vehicle ("TLEV"), low-emission vehicle ("LEV"), or ultra-low-
emission vehicle {"ULEV") or to certify & retrofit system designed to
convert a vehicle to TLEY, LEV, or ULEV emission standards (as defined

in Section 1960.1, Title 13, CCR)._These procedures shall not be ysed

to certifv retrofits for emigsion reductijon credits.
DEFINITIONS |

The definitions used in these test procedures shall be the same as
those in the Lalifornia Exhaust Emission Standards and Test Procedures
for passenger cars, light-duty trucks, medium-duty vehicles, and
heavy-duty engines and vehicles.

The term aicohel fuel shall mean methanol, ethanol, methanol/ethanc]
blends, methanol/gasoline blends, or ethanol/gascline blends for
purposes of these procedures, and 211 provisions shall apply to
methanol, ethanol, and blends unless specificaily noted. However,
federally approved fuels or fuel additives which comply with Section
211{fT) of the Cliean Air Act (42 U.S5.C. 7545(f)) are not deemed alcohs]
fuels for the purposes of this procedure. Dual-fuel vehicle shali
mean a vehicle capable of operating on either the original
certification fuel or alcohol fuel, but not both concurrentiy.

GENERAL STANDARDS

In addition to 211 other standards or requirements imposed, any
modification of an original certification-fuel motor vehicle to allow
the use of alcohol fuel: ‘ ‘

A. ~ Shall not cause, in the operation or function of the
vehicle, the emission into the ambient air of any noxious
or toxic substance which may present a significant hazard
to public health or welfare that is not emitted in the
cperation of such vehicle without such modification, except
as specifically permitted by regulation; and

b.. Shall not result, in the operation, function, or
malfunction of the vehicle, in any unsafe condition
endangering the motor vehiclie, its occupants, other
persons, or property in close proximity to the vehicle, in

~ accordance with the safety requirements specified for the
original vehicle.

EXEMPT VERICLES

Vehicles participating in the Department of Motor Vehicles' Methanol
Fuel Experimental Program may, but are not required to, have a
certified conversion system. Owners or lessees of these vehicles
shall, however, annually obtain a Certificate of Compliance in
accordance with the provisions of Title 13, California Code of
Regulations, section 2177.
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HON-APPLICABLE REGULATIONS

All subjects in the referenced Caiifernia Exhaust Emission Standarcs
and Test Procedures fer non-alcohcl-poweres vehicles nct directly
related to exhaust ¢r evaporative smission testing shall not be .
applicable to thess procedures. .

TEST FLEET
Each applicant is required to test 2 limited fleet tc obtain
certification. Emissions tests will be conducted at 2n independent
laboratory at the cenversion device manufacturer’'s erpense, Flest
vehicles shall be selected by the Exscutive Officer.

A.  FLEET SELECTION

The passenger car, Vight-duty truck, and medium-duty ve‘r11’¢:le1
test fleets shall consist of Lhree to ten vehiclies far each’
dlcohol fuel system. The numser of test vehiclss required wiil
depend upen the manufacturer's applicatien outlicing the vehicles
for which approval is requesiss, and may be reduced from three if
the fuel system 2pplies to-a limited number of vahicles.

Yehicles will be selected to include a wide veriation in eagine
size from diffarent vehicle manuiacturers, and engines with
unusual or sensitive emission ccatrel Systems,

B.  SINGLE FUEL TZ3TING

The following ‘tast sequence shzl)l be used when testing @ flest
vehicle for strzight 2lcohel or alcohol blend cperation:

1. Adjust vehicle to manufacturer's spegifications.
2. . Run one cald start CYS-75 test {baseline).

3. Install conversion system in accordance vith conversion
system manufacturer's instructions. :

4, Run cne ccld start CYS5-73 tast on the madified vehicle
using alcohol fuel. : :

1. Fzr the purscses cf thess preceduras, 1577 and oicer medivm-dutly
vehicies shall e selecied and testes in accsreancs with toe hzavy-duty

pretecs] containes in Section YII.
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YIIl.

C. DUAL-FUEL TESTING

The following test sequence s=al) be used when tasting & cual-
fuel vehigle:

1. Adjust vehicle to vehicie manyfacturer's specifications.

2. Run one coid start CYS-73 test (basetline}.
3. Run one hot start CYS~7Z test (baseline).
&, . Instaﬁi conversicn systes in 2ccordance with conversien

system manufacturer's instructions.

5.  Run one cold start LYS-73 test using the appropriate
. aleoholfuel.

€. Run one hot start CYS-7Z using the originzl certificatien
fuel,

Dual-fuel system manufacturers may elect to celeis steps 3 and 6
by substituting a cold start C¥5-75 gasoline test for step 6.

The Ezeculive 0fficer may reacire Sealed Heusing Evaperative
Determinaticn (SHED) tests in addition to the required emission
tests for any system that, in the judgement of the Ezecutive

0fficer, may increass svaporziive emissions {2.6., change in fuel
tank surfacs ares).

HEAYY-OUTY YEHICLES

Appraval of an alcohol fuel systsm fer passeanger cars, light-duty
trucks, or 1878 and newer medium-cuty vehicles can eualify that system
Yor use on heavy-duty vehicles cver £300 pounds G'YwR 2nd 1877 and
clder medium-duty vehicles, provicss an engineering evaluation
indicates similar emissions pattsrnc are anticipated.

If appraval is scucht solely for teévy;duty vehicles over 8500 pounds
GYWR and/er 1577 and older madium-cuty vehicles, the Ezscutive Officer
shall seiect engines and require tests in aczzrdance wilh the

. previsions of Sectien XII of this procscure.

TEST YEHICLES

BEach test vehicle shall be a Califzrnia cartified version having
between 4,000 anc 50,000 miles. In the event that a-manufacturer
acquires a venicle with Yess than 4,000 miles., the vehicle mileage
musi be brought to 4,000 miles by ¢-iving the vehicle on the road, or
by eccumyleling mileage on a chassis dynzmometer. :
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IX.

Each test vehicle shall be subjected to a thorough diagnostic _
eramination prior to the baseline test to detect ancd correct pessitle
defects and deviations from manufacturer's specificatlions for
emissicns-reiated parts. Baseline eaissien results vithin anplicasle
standards shall be taken as an indicater that the venicle is
sccentable for testing., Baseline emission results excesding
applicable standards snall be grounds for rejecting 2 test vehicle
unless the applicant chooses to perform a second ciagnestic
examination. If the second diagnestic examination does not reveal @
malfunction in the engine/emission éontrol system, the vehicle shall
be deemed an acceptabie tast vehicle.  If the second diagnostic test
reveals a fault or maladjustment, the veniclie shall be deemed
unzcceptable fer test purpeses. The applicant may either make repairs
and retsst the vehicle, or may cbtain andther vehicle 2cceptable to
the staff.

Any properiy equipped smission .test labeoratory may perform the tast.
Test vehicles shall be under the control of the laboritery for the
entire tast pericd. Return of a test vehicle to an zpplicant during
the test period may invalidats test.results. -

After 2 fleet baseline test has been run on the originz] certification
fuel (a.g‘. Indoiene fuel for gascline-poawered vehicles), prier
approval 1s required from the Exscutive Officer before any servicing,
maintenance, modifications, or parts replacements are made that are
net listed in the applicant's written iastructions. A chemical
analysis ¢f the fuel must be perfcrmed and reported. The anzlysis
should inciude 2 determination of purity and water csatant. The
laberatery shall record all the above infermation and incluce it as
nart of the repert submitied to the Esecutive Cfficer. The repert
must be submitied directly te the Exscutive Officer and musi contain
a1l relatec informaticn, including Tailed tests. Tests perfermed fer
research and cevelopment purposes befecre the zppiicaticn ig submitiled
need not be rezported. The 2ppiicant may net edit the laboratory
resert but may submit additional clarifying-comments er infermation.

'DATA TO BE REZCORDED

Yehicle:

Make, Hedel and Modsl Ysar

Yehicle Jcdentification Numzer cr License Humber
Odomatsr Reading
Engine Displacenment

Fuel System:

Original Fuel Tank Capacity
Aleshe! Fuel Tamk Capacity
Type ¢f Fuel Metering System



Tuning Specifications:

Tdle RFK

Ignitien Timing

Carburetor Setting (specify melhod uses)
Other

Dynememeter Setting Speciticatisns:

Inertia Loa2ding

Curb Weight - :
Road Load Heorsepower at £0 h b
Drive ¥heel Tire Pressure '

CALCULATION PROCEDURE

-

~ The final repar»e; test resulis shall be computed-ty use of the

following calculations ‘for neat methanol or neat ethanol as a guide.
Calculations for blends of ethancl or methanol will be determined
based on the relative proporticns ¢f the constituents. Unburned fuel
(USF) emissions shall mean unturned original certification fuel,
methznel or ethanoi and all other czygenatec and nsn-oczygenated
hydrocarten by-products of comtustisn. Correction factors shall be
determined and applied to UBF emitsicns frem 2lechsl-fueled vehicles.

in the absence of an acceptabie :moxr%ca11y deriveq factor, a factar
of 2.3 shall be applied.

A description of the laboratory eguipment usad and the emission tests
performed shall be attached to eny emission data submitied to the Air
Resources Bsard. An appliicant shall have the optica of using a gas
chremateogrash (Eu) or equivalent to detearmine cancantrzticns of
unburned fuel in exRaust or evazsraiive gas samples. If a Tiame
ienization detscter.(FID) is uses, 1HSLerEnt calizraticn procedures
and carre:t1ons fer FID resporse %z oxygenatsd hydrscarbons must be
specified, A'heated sample lire shall be used in conjunctien with 2
FID for measurement of UBF frem slcshol-fueled vehicles.

No 2llowance cr trade-off shall te parmitied to reduce erhaust

emissien lavels of z2lecohol-fuelss vehicies cn the basis of low
evapordtive emissicn levels.

Heaning of Symbols

ccc:nc z Carbon mecnezices cancentration ef the dilute -

exhaust samsie carrecies for backgr:uﬂ.. wvater vaper,

and CD2 extracziien, in pem.

Cﬁdn o= Carten monczide canmcemiration of the dilution air
sample as meagurad, im pom.
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Cﬂd e

Cce -

COea .

COnass *

co =
2cone

¢o " a
ze

o} a
2mass

Densityepn =

Oensityn.n =
€0
2

Censity . »
b {o
2

Den:itjuEF.

oF -

HC s

Cirbon monoride concentration of tane dilutian 3ir
corrected for water vaper extracticn, in ppm.

Cirbon menozide concsntrations ef the dilute ezhaust

sample volume corrected for water viapor
and carbon dic:ride extraction, in Pp&.

Carbon menozide cancentration of the dilute ezhaust

sample as measured, in ppam.

Carbon monozide emissidnx. in grazs per test phase.

Carbon diszide concentratica of the dilute exhaust

sample corrected for background and water vaper, ina
percent. :

Carben dioride concentration of the dilute exhaust

sacple, in percent.

Cirbon diczide emissicns, in grams per test phase.

Density of carben mogeride is 32.%7 g/f:3 at 68°%F and
780 om. Hg pressure. '

Density of carbon diozide is El.ﬂi‘g/ft3 at 68°F anc
760 ma. Hg prksSure. |

Deagity of cxides cf nitrogeﬁ is 24.16 g/ft3 assuming

they are in the ferm cf nitrogen sicxide, at 68°F ane
760 mm Mg pressure.

Oensity of methanol (less the mass of cxygen) is 18.S3

3

g/ft” and density of ethanol (less the mass of azygen)

is 17.74 glf:.3 en ‘2 per carbon ;t:ﬁ basis &t 65°F ane
760 mm Hg pressure.

Dilutien Facter

Absolute humidity in grains of wiiar per pound ef <ry
ir. .

Hydracarscza cancentration of the cilution air as

medasured, in ppm carson egquivalent.
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kO, .
teont

mass

UEFCOnC

USFe

mass

miz

Humidity cerrecticn facter.

Humber of revoluticns of the posilive displacement pump
guring the test phase while samples are being
collected. :

Ozxides of nitrogen cancentraticn of the dilute ezhaust

sample corrected for -background. in pgm.

‘Qzides of nitrogen cencentraticn of the dilute 2ir as

measured, ia ppm.

-

Gzides of nttrogen cancentration of the dilute exhaust

sample as neasured in ppm.

Ozides of nitrogen emissions, in ¢rams per teast phase,

- Barometric pressure, in mm Hg.

Saturated vaper pressure in rm Hg it imcient dry bulb

temperature,

Pressure depressicn below etmespheric messured at the
inlel to the positive displacement pump.

Average temperature of dilute ezhaust eqte'ing positive

displacament pump d"r1ng test while samples are belng

cellected, in degress Ranxine.
Relalive humidity of the ambieat air, in perceat.

Unburned fuel csncentraticn for the dilute exhaust

sample corrected fer background, in ppm carben
equivalent, i.e., eguivalent prcsane x 3.

Unburned fuel csacestraticn of the ¢ilute ezhaust

sample, in ppm carten equivalent.

Unturned fuel emissicms, in grams par tast phase.

Total ¢ilute ezhaust velume in cusic fes: per test

phase csrrected tc staadard canditisns (528°%% and 780
am Hg).
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.).

Yo & Yolume of gas pumped BY the

positive displacement pump.

in cubic feet per revolution. This volume is dependent
on the pressure differential acrass the pesitive

displicement pump.

Y a " .Mass emissions s
of the ;old start

czlenlated fre= the "transient”® phasé

tast, in grams per tast phase.

calculated from the “transient” phase

Tt = Mass emissions s
| of the cold-start test, in grams per test phase.
Y a Kass emissions as calculated frea the *stabilized®
5 . |
phase of the cold start test, 1n grams per test - phase.
Y = Weighted mass emissions of wach pollutant, i.e., UBF,

€0, or KO, in grams per vehicle mile.

For passenger cars, med ium-duty yehicles and light-duty trucks:

The mass of eiach emissicn ia grams per mile is

T = (0.437 , = 0.87 Y, « Y)/7.5

The mass of each pollutant for each phase of both the cold start test
and the hot start test is determined frem the fellowing: -

4. Cirbon digride mass:

m1I

ca, = ¥ .1 Densitycoz

mass

Y, 1Nz (g - Fy)

1. pnburned fuel mass: :
UBF_,os = Vaip T Densityyg; z' (UBF__,./1.,000.000)
2. Ozides of nitrcgan-mass:
KOy = Yoyt Densityuazx K, T (Hoxcanclz.oon.ooc)
JL_‘ Carbon monszide ‘mass:
COpass = Voir 2 Deﬁsitycu_z (;Uccncll.OQ0.0GOJ

: (Co,  /100)
ceng

: 525

Ymiz * T (780)(T,)

VBF one® e
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MO, . MO, - O (1-1/0F)
canc 2 d

€0 gne * €O, - €O, (1-1/0F)

co,- (1-6.03 COZe- 0.000322 R )CO,, for methanol

co, - (1-o.nzs.§uz. - 0.00C223 R, ) €O, for ethanal

Cﬂd = (1-0.000322 RaJ Cﬂdm

2
Kn * 170.0047(r-75)

(43.478R,)(P )
Pg - Py 1 R /100

11 27

DF » —7 fer methanagl
coze - (UBF= - €3,) z 10"

0F a - 1222 —7 for ethanol
Eﬂze - (UEFe - C0,) z 10

For gasaline fuel the Tom Yelue must be multiplied by the methene
coateat csrrectica facter (MCLF).

UBF‘.f= s va I MCCF -

UEF‘m » weighted meen unburnad fuel mass in grams per
vehicle mile after cocrresction for methane content

The following KCLF values (c= as datermined by the vehicle
manufaclurer and approved by the ARE curing certification) may b2
used on 21l gasoline teste:

Catalyst equippes pessenger cars a 0.85
All other venicles = 1.0

The agplicanl, if he er sne s» desires, may determine the actuzl
HCCF ef 2 fuel by using tne *Califernia Kon-Msthane Hydrocarsen
Test Procezures® ddoplad Hay 24, 1878. For alcohel fuels,
reference tz *HC® ia the ncrn-methine tast Frocaduras shall maan
"UEFT wnere sppropriate.  The fus) used ts calibrate the flame
ionizaticn catecter anc method of calibration shali be specifisg,
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The above MCCF values are vali¢ through 1581 model year vehicles.
8eginning with 1382 model year vehicles the non-methane unburned
fuel emissions must be determined using non-methine
instrumentation. The above factors cin ma longer be used. The
applicant may test for total unburned fuel, but nc factor will be

permitied.

Ezample calculaticn of mass emission values:

2. For the “transient® phase of the csld-start test assume:

Yo * 0.25344 cy ft per revelution; N = 10,488%;

R, = 48.23; P, = 762 am Hg; Py = 22.225 mm Hg: P, = 70 mm Hg:

T = £70°R; USF, = 105.8 ppm carbon equivaienis Ko, - 11.2 ppm;
[

0, 306.6 ppm; cuzé » 1.43%; HC, = 12.1 pe=

= M [} £
uozd 0.8 psm; CO, = 15.3 pea.

Then, fer a methanol fueled vehicle:

[g 287iiV710 49%Y 1762-70) 722¢8) .
Y ., = < . s 2555.0 cu ft per
miz (750)(570) test phase

(42 478 tim 2%y (22 29E)
* "762 - (22.22% z 48.2/100)

s 82 griins ef witer/pound éry iir

K 1
n * 1-0.0047 (82-73)

a 0.9428
co, = (1-0.03(1.43) - 0.000323(46.2))306.6 = 288.7 pga
co . (1-0.000723(48.2))15.3 » 15.1 g

11 €7

OF a - -, » 7.87
1.43 - (108,87~ 288.7) 3 1077
UEF __n = 105.8-12.1 (1-1/7.87) = S5.24 gpm
UBF . o * (2556)(18.52)(85.24/1,500,000) = 4.6% grams per tast phase
HO s 11.2-0.8(1-1/7.87) = 10.80 ppm
cene .
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HO* = (2555)(54.18)(10.50/1.000,000)(0.9424) = 1.39]1 grams per tast

Mmass
phase
€3, . = (228.7) - 15.1(1-1/7.87) - 272.5 pem
co » (2595)(32.97)(275.5/1,000,000) = 23.57 grams per test phase

mass

For the *stabilized” portion of the cold-start test assume that similer
caleulations .result in UBF = 0.31 grams per test phase;

mass
HO » 1.27 grams per tast phase: and
mass :
COpass ™ 5.88 grams per test phase. ~

For the "transieat® pertion of the hot-start test assume that similar
caleculations resulted in UBF a 0.25 grams per test phase;

mass
HOx = 1.38 grams per tast phase;
mass
and €O, . * §.01 grams per test phase.

For a methanol fueled vehicle:

47108 . g scy . '
UgF » 0. 23) 6g) 7 ig 7000280 .1, 0.33 .grams per vehicle mile

i

421722 £71 . ((Q & : - ='9 . i
. {9 , - =00 ARSI - & . 2.53 grams per vehicle

co
mile,

27111 3687%Y . €7 - -
HQ il Yf1 369 - {0 57V 11 %8} 1 27
1 7.50

= 0,254 grams per venicle

mile
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XI. APPLICATION FOR APPROVAL

A.

An application for approval to use alcohol fuel in & non-original,
certification-fuel engine may be made by any engine, vehicle, or
conversion system manufacturer.

An application shall be requirec fer each model year even though
the exhaust emission standards for approval of new vehicles may be
the same for consecutive model years.

The application shall be in writing, sagned by an authorized
representative of the manufacturer, and shall incliude the
following:

1. Identification and description of the vehicles for which
approval is requested. The application may limit the years,
makes, and models for which a system is applicable.

2. A complete description of all medifications and add1t1ons to
the engine or vehicle.

3. A written specification of the recommended fuel and fuel
compositien incliuding the amount of varjation in compesition
that may be tolerated. Specifications allowing more than
1,000 ppm of water shall be accompanied by an explanation of
the need for, or purpose of, such alliowance.

4. Emissions data on such vehicles and engines tested in
accardance with the applicable exhaust emission test
procedures and standards.

o

A statement of recommended maintenance procedures, including
initial installation and initial tuning, and equipment
necessary to ensure that the vehicle and engine in operation
conform to the specific procedures for each different make and
model shall be given. A description of the program for
training personnel for such maintenance and instaliation.

6. An agreement, that upon the Executive Officer's request, any
ocne or more of the test vehicies will be supplied to the ARB,
for such testing as may be reguired, or (by mutual consent
between the ARB and applicant) will be made available at the
manufacturer's facility for such testing. Provided, that in
the latter case, it is further agreed that the instrumentation
and equipment specified by the ARB will be made available fer
testing operations. Any tesiing conducted at a manufacturer's
facility pursuant to this subparagraph will be scheduled as
promptly as possible. .

7. An agreement that a reasonable number of vehicles will be made
available to the ARB for testing for such reascnable periods
as may be required. These vehicles shall be selected from
time to time by the Executive Officer and shall be typical of
production models available far sale to the public,



A sample or facsimile of a proposed engine compartment label
and an agreement that the modifications made in the field will
be properly identified. The model number shall be permanently
marked on the carburetor. A permanent label covering the
following for the specific installation shall be furnished for
installation on the air cleaner or any other arez where it may
be easily read. The label shall be set for the following:

a. Manufacturer's name and address.

. b. Approved by the Califernia ARB for use on

10.

model year vehicles with engine size in3

to in3.

c. Spark timing.
d. Idie speed.

e. Mixture adjustment (if used) including idle, cruise,
and/or full throttle together with the method.

~f. Type of fuel.

g. Date of installation.
h. Carbyretor Model No.

i. A statement, “"for vehicles over 8,500 1bs GVW only,” if
applicable.

j. For dual-fuel .systems, a description of any changes to the
Original Equipment Manufacturer's evaporative emission-
control systems.

An agreement that labels will be applied to the exterior of a

modified vehicle adjacent to fill pipes spec1fy1ng the correct
fuel for each tank.

For retrofit systems applicable to 1994, and 1995, and 1996
model year vehicles, a complete 11st1ng of the engine families
for which the manufacturer's conversien systems are designed
for installation. The number of a manufacturer’s 1994, and
1895, and 1996 model-year engine family retrofit systems
certified according to these test procedures shall be Timited
according to the phase-in schedule described in the Eeneral
Applicability section of these procedures.
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xIl.

xIll.

VEHICLES REQUIRING ALTERHATE TESTIHG

yehicles equipped with the following systems reguire individual
consicerdtion and may require tests ether than these described in
this prceedure. The Ezecutive Offiser £hall maxe the datermination
of the recuired testing, taking inte 2cssunt any test plans submittad

by the 2pplicant.

Heavy-duty engines

Yehicles equipped with closed-lcap fesdback
Engines that have &ltered cempressicn ritics
Engines of unconventiona) design

emission centrals

APPROVAL CRITERIA
A. EKISSIONS

The Executive Officer shall review the applicant’s emissicn ddta
inc any other labsratery data available te determine the
ccaversion system's effect on emissiens. Test data from the
vehicles must demonstrate that cperation on alcohol fue!
(madified coafiguration) results in ne significent increase in
ezissions. A significant iacrease in 2 vehicle's emissions when
cperated on alcshol fuel shall e grounds for denial of
certification even if the emissiens are within applicable
stangdrds, a

8. ODRIYEASILITY

The Exscutive Cfficer shall eveluate the effects of the alcehcl
fuel coaversicn system con the vehicle's performince of

m

-1



XIvy.

d¢riveability. Cole starting and cperating perfzrmance will be
csnsiderec as part of the eveluaticn precegure. [ the system
degrades the driveability or venicle performance such that
cwners may be templed to adjust the engine seitings or lamper
with required emission contral systzms to improve driveadility
¢r vehicle performance, the Ezscutive Officer =2y find that the
alechel fuel conversion system will increase emissions.

DURABILITY

If the Ezezutive-O0ffjcer has-rezson to-believe, ca the basis of
an engineering evaluaticn, that an alcchol fuel conversien
system will affect the durability of the vehicle emission
cantrol system, or the conversion system.itself does not
demonstrate durability equivalent to the part or system replaced
er idded to, he or she may find that the modification will
tncrease emissicns. The manufacturer may be resuired to submit

~durability data in srder to show that the durability of the

vehicle emission control system is not affectsd, and/or that the
Tuel ¢anversion systam demonstratas adequate durability.

FINAL APPROYAL . ' _

4
.

" If, after a review of the data and other inforcation submitted

by the manufactyrer, the Executive Officer dastermines that a
medification to use alcchel fuel cznaferms to the procsduyres
outlined in these regulations, tha-Executive Officer will issue
an Ezecutive Order of appreval for such modificatiens..

The Ezecutive Order may be issued vgen such terms as the
Ezeculive Officer desms -necassary to ensure tha: any
medificatiens to use alcshel fuel will meet the requiresents of
the procadures cutlined in these regulaticas. . )

Apgreval for @ canversion systes fer a given mecal year is
deemec &5 apgroval fer all previcus mcdel years, unless
sthervise specified in the Executive Order. Assroval for
subsequent madel years may be given, after request by the
dgelicant, if further evaluatica anc/or testing demcnstrates
that the system will meet the standards fcr the epplicable mocel
year.

CRANGES TQ CONYERSION SYSTEM AFTEZR AFFROVAL

All changes made to ths cenversien systam, including installation
¢hanges, must be submitled to the £xzecutive Officer f3r approval.
The Ezecutive Officer may raguire aceisional tzsting prier to .
apgpreval.
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XVI.

INSTALLATION REQUIREMENTS

A.

BC.

Beginning January 1, 1934, installers of alternative fuel retrofit
systems shall submit the converted vehicles to a Bureay c*
Automotive Repzir Referee Smog Check Station for inspectizs and
testing, pricr to releasing the converted vehicles to the

censumer, excent as provided in €.

1. Installers of alternative fuel retrcfit systems shall not
relezse the converted vehicle(s) to the consumer without the
issuance of 2 certificate ¢ compliance fer the vehicie(s) by
a Bureau of Automotive Repair Referee Smog Check Statisn,

v 1 a

- F [ 1
includeg in 1 T tive | X hedule that ars rot
1 1 i n a record of the vehigle's
+* 3 + i 1 b v wh i
: . T . Toral e
JLEV. LEY. or ULEV), or for hesvv-dutv vehicles, the g==dit
standard fc which fthe systam js certifjed, The Air Resgurces
Board mav reguire random inspection of amv vehicles sysject to
“iym i
ii, If anv of the ten vehicles fail to pass inspection. the next
f tep retrofi igl 1 ] inspegti
' f iy j ] ir f
Ien passes, '

Installation of retrofit systems certified according to the
requirements of these test procedures for 1994, amd 1995, and 1996
mode] years shall be restricted to those engine families listed in
the Executive Qrder.
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ATTACHMENT D

AMENDMENTS
TO ARTICLE 5, CHAPTER 1, DIVISION 3, TITLE 13
OF THE CALIFORNIA CODE OF REGULATIONS AND
TO SECTIONS 203C AND 2031 OF ARTICLE 5



AMENDMENTS Td ARTICLE 5, CHAPTER 1, DIVISION 3, TITLE 13
. OF THE CALIFORNIA CODE OF REGULATIONS
AND SECTION 2030 OF ARTICLE 5

Approva] of Systems Designed to Convert Motor Vehicles to Use Fuels
- Other Than the Original Certification Fuel por
to Convert Motor Vehicles for Emission Reduction Credit

Adopted: April 28, 1975
Amended: March 16, 1977
Amended: May 21, 1981
Amended: June 2, 1983
Amended: October 18, 1984
Amended: May 7, 1993
Amended: November 21. 1995

Note: Changes approved by the Board on July 27, 1995, are indicated by
strike-out (deletion) and underline (add1t1on)
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Article 5. Approval of Systems Designed to Convert Motor Vehicles to Use
Fuels Other Than the Original Certification Fuel_or to Convert Motor
vehicl for Emission Reduction Credit .

2030. Liqﬁefied Petroleum Gas or Natural Gas Retrnfit_Systeus.

a) Applicable Standards and Test Procedures.

The standards and test procedures for approval of systems designed to
convert 1993 and esrlier model year motor vehicles to use liquefied
petroieum gas or nitural gas fuels are contained in “California Exhaust
Emission Standards and Test Procedures for Systems Designed to Convert Motor
Yehicles Certified for 1993 and Eariier Model Years to lUse Liquefied
Petroleum Gas or Netural Gas Fuels” adopted by the State Board on April 16,
1975, as amended Mzreh 11, 1983 Novembar 21, 1985. The standards and test
procedures for approval of systems designed to convert 1994 and subseguent
mode]l year motor vehicles to use liquefied petroleum gas or natural gas
fuels are contained in "Califernia Certification and Installation Procedures
for Alternative Fuel Retrofit Systems for Motor Vehicles Certified for 1994
and Subsequent Model Years and for al1] Mode] Year Motor Yehicls Retrofit
Systems Certified for Emission Reduction Credif," adopted by the State Board
March 11, 1993, as amended November Z1, 1995. At the option of the retrofit
system manufacturer, the standards and test procedures for approval of
systems designed to convert 1994 and subsequent model year vehicles to use
liquefied petroleum gas or natural gas fuels may be used for approval of
systems designed to convert 1993 and earlier mode] year motor vehicles to
use ligquefied petroleum gas or natural gas fuels in l1ieu of the "California
Exhaust Emission Standards and Test Procedures for Systems Designed to
Convert Motor Vehicles Certified for 1993 and Earlier Model Years to Use
Liquefied Petroleum Gas or Natural Gas Fueis."

b) Implementation Phase-1n Schedule.

Notwithstanding subsection (a)}, a retrofit system manufacturer may apply
“California Exhaust Emission 3tandards and Test Procedures for Systems
Designed to Convert Motor Vehicles Certified for 1993 and Earlier Model
Years to Use Liquefied Petroleum Gas or Natural Gas Fuels" to certify
retrofit systems for 1994 and 1995 model-year vehicles in accordance with
the following implementation phase-in schedule. Each manufacturer may
certify a maximum of 85 percent of its total 1994 model-year engine family
retrofit systems, and 45 percent of its total 1995 model-year systems. and

= according to the
requirements of these test procedures and "California Exhaust Emission
Standards and Test Procedures for Systems Designed to Convert Motor Vehicles
Certified for 1993 and Earlier Model Years to Use Alcohol or
Alcohol/Gasoline Fuels", adopted by the State Board on April 28, 1983, as
amended Mareh 114 1983 November 21. 1935. The remaining percentage of each
manufacturer's certified 1994, ard 1995_ and 1996 model-year engine family
retrofit systems and all of 19967 and subsequent model-year engine family
retrofit systems shall be certified according to "California Certification
and Installation Procedures for Alternative Fuel Retrofit Systems For Motor
Vehicles Certified For 1994 and Subsequent Model Years and for all Model
Y M Vehicle Retrofit Svsi c if i for Emission Reducti
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Credit.” The percentages shali be determined from the total number of
retrofit systems certified and shall be met prior to the end of the
applicable pext respective calendar year. "California Exhaust Emission
Standards and Test Procedures for Systems Designed to Convert Motor Vehicles
Certified for 1993 and Earlier Model Years to Use Liquefied Petroleum Gas or
Natural Gas Fuels" shall not be appiied to certify a retrofit system for
installation on a transitional low-emission vehicle ("TLEV)", low-emission
vehicle (“"LEV)", or ultra-low emission vehicle ("ULEV)" or to certify a
retrofit system designed to convert a. vehicle to TLEV, LEV, or ULEV emission
standards (as defined in Section 1960.1, Title 13, California Code of
ReuuhtwnS)a_qun_nmm_u:mﬁinsm_umnumdmm
credits.

NOTE: Authority cited: Sections 39515, 39600, 39601 and 43006, Health and
Safety Code. Reference: Sections 43000, 43004, 43006, 43008.6, 43013 and
43108, Health and Safety Code; and Sections 27156, 38391 and 38395, Vehicle
Code.
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AMENDMENTS TO ARTICLE 5, CHAPTER 1, DIVISION 3, TITLE 13
: OF THE CALIFORNIA CODE OF REGULATIONS
AND SECTION 2031 OF ARTICLE §

. Approval of Systems Designed to Convert Motor Vehicles to Use Fuels
Other Than the Original Certification Fuel gr
Veh Sl .

Adopted: June 2, 1983
Amended: May 7, 1993

Amgnded: November Z21. 1995

Note: Changeslapproved by the Board en July 27, 1995, are indicated by
strike-put (deletion) and underline (addition).



Article 5. Approval of Systems Designed to Convert Motor Vehicles to Use
Fuels Other Than the Original Certification Fuel_g:_;n_ngnxgcz_ugggg_
Yehicles for Emissijon Reduction Credit

2031. A1cohol'of Alcohol/Gasoline Fuels Retrofit Systems.

a) Applicable Standards and Test Procedures.

The standards and test procedures for approval of systems designed to
convert 1993 and earlier model year motor vehicles to use aicohol or ale-
ohol/gascline fuels in lieu of the original certification fuel system are
contained in "California Exhaust Emission Standards and Test Procedures for
Systems Designed to Convert Motor Vehicles Certified for 1933 and Earlier
Model Years to Use Alcohol or Alcohol/Gascline Fuels,” adopted by the State
Board April 28, 1983, as amended Mareh 11y 1993 November 21.,1995. The
standards and test procedures for approval of systems designed to convert
1994 and subsequent model year motor vehicles to use alcohol or
alcohol/gasoline fuels are contained in "California Certification and
Installation Procedures for Alternative Fuel Retrofit Systems for Motor
Yehicles Certified for 1994 and Subsequent Model Years and for all Model

Year Motor Vehicle Retrofif Systems Certified for Emission Reduction
Credit." adopted by the State Board March 11, 1993, as amended November 21.
1995. At the option of the retrofit system manufacturer, the standards and
test procedures for approval of systems designed to convert 1994 and
subsequent model year motor vehiclies to use alcohol or alcohol/gasocline
fuels may be used for approval of systems designed to convert 1993 and
garlier model year motor vehicles to use alcohol or alcohel/gascline fuels
in lieu of the "California Exhaust Emission Standards and Test Procedures
for Systems Designed to Convert Motor Vehicles Certified for 1983 and
Earlier Model Years to Use Aicohol or Alcohel/Gasoline Fuels.”

b) Implementation Phase-In Scheduie.

Notwithstanding subsection (a), 2 retrofit system manufacturer may apply
"California Exhaust Emission Standards and Test Procedures for Systems
Designed to Convert Motor Vehicles Certified for 1953 and Earlier Model
Years to Use Alcohol or Alcohol/Gasoline Fuels" to certify retrofit systems
for 1994 and 1995 model-year vehicles in accordance with the following
impiementation phase-in schedule. Each manufacturer may certify a maximum
of 85 percent of its total 1994 model-year engine family retrofit systems.
ard 45 percent of its total 1995 model-year systems. and 45 percent of its

according to the requirements of these test
procedures and the "California Exhaust Emission Standards and Test
Procedures for Systems Designed to Convert Motor Vehicles Certified for 1993
and Earlier Model Years to Use Liquefied Petroleum Gas or Natural Gas
Fuels," adopted by the State Board on April 16, 1975, as amended Mareh 1iy
1983 November 21.1995. The remaining percentage of each manufacturer's
certified 1994, ard 1995, and 1996 model-year engine family retrofit
systems and all of 19967 and subsequent modei-year engine family retrofit
systems shall be certified according to "California Certification and
Installation Procedures for Alternative Fuel Retrofit Systems For Motor
VYehicles Certified For 1994 and Subsequent Model Years and for all Mede]
Y Motor Vehicle Retrof it Svst certifisd for Emission Reducti
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Credit." The percentages shall be determined from the total number of
retrofit systems certified and shall be met prior to the end of the
appiicable_pext respective calendar year. "California Exhaust Emission
Standards and Test Procedures for Systems Designed to Convert Motor Vehicles
Certified for 1993 and Earlier Model Years to Use Alcohol or
Alcchol/Gasoline Fuels” shall not be applied to certify a retrofit system or
installation on a transitional low-emission vehicle (“TLEV"), low-emission
vehicle ("LEV"), or ultra-low-emission vehiclie ("ULEV") or to certify a
retrofit system designed to convert a vehicle to TLEV, LEV, or ULEV emission
standards (as defined in Section 1960.1, Titie 13, California Code of

Regulatwns),_gum:lltv_LLﬂmﬂlesm_mumm_LEMJnL
credits.

NOTE: Authority cited: Sections 395815, 39600, 39601 and 43006, Health and
Safety Code. Reference: Sections 43000, 43004, 43006, 43008.6, 43013 and
43108, Health and Safety Code; and Sections 27156, 38391 and 38395, Vehicle
Code.
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SECTION 1956.9, TITLE 13, CCR
Optional Exhaust Emission Standards for Retrofitted Heavy-Duty Engines

Adopted: November 21, 1995



SECTION 1956.9. TITLE 13, CCR

: § 1956.9 Opti ional Exhaust §m1ss1nn Standards for Retrofitted Heavy-Duty
Engines

1973 and later model-year heavy-duty engines 1hat have been retrofitted to
produce emissions less than the or1q1na1 certification emission 1eve1 may

be certified to ogt1ona1 emission standards as fol Ows:
(a){1) Total Hydrocarbons
(X - nx0.2) grams per brake horsepewer-hour

where X = 0.75 x new engine total hydrocarbon standard for the
- engine’s model year, with the further requirement that X is_
rounded down to the nearest lower 0.2 grams per brake horsepower-
hour increment: and where n is an integer such that n x 0.2 is
greater than or equal to zerc. For diesel engines. X = 0.75 X
original emission certification vailue for the engine’s model
year. For en§1nes originally certified to a combined hydrocarbon
plus oxides of nitrogen standard. X = 0.75 x original_engine
certification standard pro-rated by the hydrocarbon portion of

the original emission certification level. If the original
emission certification levels are not available, the hvdrocarbon

baseline standard shall be pro-rated by the hydrocarbon and

oxides of nitrogen values of the next Tater model year with
separate hydrocarbon and oxides of nitrogen standards.

{a)(2) Non-methane Hydrocarbons

For engines originally certified to an ogt1on 1_non-methane hydrocarbon
tandarga _

(X - nx?90, 2) qrams_per brake horsepower-hour

where X = 0 75 x _new engine non-methane hydrocarbon standard for
the engine’s model year, with the e _further requirement that X is

rounded down to the nearest lower 0.2 grams_per brake horsepower-

hour increment: and where n is an integer such that n x 0.2 is

greater than or equal_to zero. For diesel engines, x = 0.75 x

original _emission certification value for the engi ne’s model
year.
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b Ca}bon Monoxide
{X - nx5.0) grams per brake horsepower-hour

where X = 0.75 x new engine carbon monoxide standard for the
engine’s model year, with the further requirement that X is
rounded_gown tg the nearest lower 5 qrams per brake horsepower-
hour increment: and where n is an integer such that n x 5.0 is
reater than or equal to zero. For diesel engines, X = 0.75 x

original emission certification valye for the engine’s mode]
year. o . ‘

c) Oxides of Nitrogen

(X - nx0.5) grams per brake horsepower-hour

where X = 0.75 x new engine oxides of nitrogen standard for the
engine’s model year, with the further requirement that X is
rounded_down to the nearest lower 0.5 grams per brake horsepower-
hour increment: and where n is an integer such that n x 0.5 is
greater than or equal to zero. For engines originally certified
to a_combined hydrocarbon plus oxides of nitrogen standard,

X = 0.75 x original engine certification standard, pro-rated by ~
the oxides of nitr ggg“%grtion of the original emission
certification level. the original emission certification
levels are not available, the oxides of nitrogen baseline
standard shall be pro-rated by the hydrocarbon and oxides of
nitroaen values of the next later model year with separate
hydrocarbon and oxides of nitrogen standards.

LQ; Particulate Matter A -

(X - n x 0.05) arams per brake horsepower-hour

where X = 0.75 x new diesel engine particulate matter standard
for the engine’s model year, with the further requirement that X

is rounded down to the nearest lower 0.05 grams per brake
horsepower-hour increment:; and where n is an integer such that n

x 0.05 is greater than or equal to zero. For diesel engines that

were not originally certified to a particulate matter emission
standard, X = 0.75 x 0.6 _grams per brake horsepower-hour.
Gasoline engines mav not be certified to an optional exhaust
emission standard for particulate matter.

{e) 1972 and earlier model vear engines mav be certified to credit standards

as described in {a)(1), (b}, {c), and (d) using 1973 mode] year new
engine emission standards as the basis for calcuilating "X." -
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(f) The test procedures for determining compliance with an optional standard
shall be the test procedure used to originally certify the engine. 7Jo
certify to an optional emission standard, a retrofitted engine must meet
all of the reguirements of "California Certification and Installation
Procedures for Alternative Fuel Retrofit Systems for Motor Vehicles
Certified for 5994 %ﬂd Subseguent Model Years and for all Model VYear
Motor Vehic etrofit Systems Certjfied for Emissions Reduction
Credit,” adopted March ]1, 1993, as amended November 21, 1995, which is
incorporated by reference herein. C )

Note: Authority cited: Sections 43701 (b) and (c), Health and Safety Code

Reference: Sections 39002, 39003, 43000, 43004, 43006, 43008, 43013, and
43108, Health and Sa?etx Code; and Sections 27156, 38381 and 38395, Vehicle

Code.

E-3



